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In  the  fourth  edition  of  thia  work  the  same  objects  have  been 
kept  in  view  as  in  former  editions,  but  many  parts  have  been  largely 
rewritten  and  new  drawing  and  inicrophotographa  added. 

It  is  intended  that  the  student  and  the  practitioner  shall  find  in  it 
tho  information  which  they  need  to  enable  them  to  perform  autopsies, 
to  preserve  the  tissues,  to  prepare  them  properly,  and  to  examine 
them  mth  the  microscope. 

The  work,  therefore,  comprises  instruction  in  the  methods  of 
making  post-mortem  examinations,  of  preserving  diseased  tissues,  of 
preparing  them  for  microscopical  examination,  and  of  examining 
and  cultivating  bacteria.  It  also  gives  an  account  of  the  lesions  of 
the  different  parts  of  the  body,  of  the  infectious  and  general  diseases, 
of  violent  deaths,  and  of  poisoning ;  of  the  changes  produced  by  in- 
flammation and  degeneration ;  and  of  the  structure  of  tumors. 

All  of  the  drawings  have  been  inadi.'  by  the  authors. 
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POST-MORTEM  EXAMINATIONS. 


The  object  in  maldng  a  poat-mortem  examination  varies  in  dif- 
ferent caees.  It  may  be  to  determine  whether  a  person  has  died 
from  violence  or  poisoning  ;  to  account  for  a  sudden  death  ;  or  to 
study  the  lesions  of  disease.  In  any  case  the  examination  should 
embrace  all  the  important  parts  of  the  body,  not  merely  a  suspected 
organ,  and  it  should  be  recorded  at  the  time  it  is  made. 

In  endeavoring  to  ascertain  the  cause  of  death,  when  the  clinical 
history  is  imperfect  or  unknown,  great  care  is  necessary.  Mechani- 
cal causes  of  death,  which  destroy  life  by  abolishing  the  function  of 
one  of  the  important  viscera,  are  relativelj'  infrequent.  Most  of  the 
lesions  which  we  find  after  death  indicate  rather  the  ravages  of  dis- 
ease than  the  cause  of  death.  We  do  not  know  how  great  a  degree 
of  meningitis,  or  of  pneumonia,  or  of  endocarditis,  or  of  cirrhosis,  or 
of  nephritis  necessarily  causes  death.  On  the  contrary-,  we  find  that 
one  patient  recovers  with  an  extent  of  lesion  which  is  sufficient  to 
destroy  the  life  of  another.  So  with  accidents ;  there  is  often  no 
evident  reason  why  fractures  of  the  skull  or  of  the  pelvis  should 
destroy  life,  but  yet  they  usually  do.  In  some  of  the  general  dis- 
eases, such  as  typhoid  fever,  the  visible  lesions  cannot  always  be 
called  the  cause  of  death;  in  others,  such  as  typhus  fever,  there  may 
be  no  evident  lesions  at  alL  Sudden  deaths  of  persons  who  have 
apparently  been  in  good  health  up  to  the  time  of  death  are  often  par- 
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ti<;iilarly  obitcure.  In  many  of  them  wt>  hnvo  to  urlmowledf^e  tl 
we  can  ftnd  no  sufficient  cause  for  the  death.  This  in  of  cuurse  ttuel 
to  our  imperfect  knowledge,  but  it  is  much  better  in  such  cases  to 
avow  our  ignorance  than  to  attribute  tlie  death  to  »i>me  trifUng^ 
lenon.  The  brain  and  tho  heart  an>  tbv  organs  whioh  aro  <t<peciaJly 
cajiable  of  givinji;  I'ymptonui "  during  Hfo  wilbout  ixirrcspuuding 
le^iuim  after  d«tith.  Very  wetl-inarked  cnrdiac  or  corobral  Mym{)- 
toiiiit  nmy  continue  for  iiiys  or  nionthi>.  and  aiipan-ntly  dwtr^>y  lift-VJ 
Mild  yut  lifter  death  we  lind  no  c-orresi>ondiug  HtiHtomical  ohitnge»,[ 
It  is  the  novice  in  post-mortem  examinations  who  is  pnrticuUirly  aj 
to  mistake  ordinary  podt-raortem  appeorancen  for  lesiona. 

RXTKKNAL  IXSI*KCTION. 

Before  commencing  the  exjimiiitition  of  the  internal  viscenk  it  in 
always  necessary  to  make  some  iiispeiTtion  of  the  external  surface  <>£ 
the  btxly.  Tbe  minilteneas  of  this  inspection  will  depend  upi>n  the 
rharacler  of  the  case.  In  the  case  of  an  unknown  person,  or  of  one] 
ittii>|iected  to  have  died  from  nnnatural  cauitea,  it  is  neoeasary 
wan-h  fur  and  nt'ord  not  only  all  oontusionfi,  wmindtt,  elc.,  tlieir] 
»z*.-.  situation,  and  condition,  but  al.«i>  doronnili^-s  fnmt  diM-«i«o  anc 
any  pliyncul  poculiaritii<«  of  hatr,  fyes,  tooth,  moW,  «t«..  by  wbiol 
the  person  may  bo  identiti<.Hl.  Id  i^uch  casea  it  18  widl,  if  pu^tiblo,  tc 
have  a  photograph  tj4keu  of  tho  viiliro  body.  In  oii^os  of  doubtful! 
identity  it  is  sometimes  w.-ise  to  make  a  ^vax  or  pluster  cast  of  the] 
outside  of  the  teeth  and  jaws.  In  ordinary-  examinationa  wo  note 
the  genera]  nutritive  condition  of  the  bo<!y,  and  look  for  e\i(leneei4  of 
external  injury,  for  itkin  di.teases,  ulcers,  tedenut,  gouty  defHisiti^, 
itlscc«8u»,  enlarged  lymphatic  glaiida,  etc.  Tlio  glaus  ]>euis  and  pre- 
puce nt«  to  be  curufuliy  Marched  fur  syphilitic  cicatric«i«. 

It  is  usual  to  find  certain  changos  in  the  extenial  appetinim-es  of 
the  body  which  are  due  to  the  ct-ssation  of  lifu  and  the  commence*  , 
meat  of  decomiMsitiou.  We  speak  now  of  bodies  which  have  nc 
been  buried,  but  tvhich  have  been  kept  in  the  ordinarj-  way.  Iring  on 
liiti  iHu-k,  aiiil  liKisely  covered  witli  a  iJtroud  or  dressed  ivith  the  or- 
dinaT>'  cloUies. 

C'«(/«f«ric  Lividits/.— Alter  lifo  become*  extinct,  and  U'foro  the 
blood  coaguhttes.  it  settles  in  tlie  veins  of  tlio  moru  dvpviideiit  imrts 
of  the  body,  produdng,  usually  within  a  few  hours  after  death,  a 
mottling  of  the  surface  with  irregubir  livid  patclii'*     These  patches 
may  coalesce,  forming  a  uniform  dusky-red  color  over  the  back  of] 
ibe  iniikk,  head,  and  extremities,  and  stjmetinies  over  the  ears,  fat^, 
and  nt-ek.     Tbe  wune  efft^^t  is  observeii  <tu  the  anterior  asjim-t  of  the  ] 
body  if  it  has  huu  on  tbe  face.     At  poinia  of  pressure,  froni  foUla  in.  I 
the  cluthvs  or  frum  tlw  weight  of  tlie  body  on  the  table,  the  red  color 
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ia  abeent  or  lees  marked.     Tliiwo  cluuigcM  occur  before  putrefaction 

eeta  in.     This  caditveric  lividity  or  liypostasij)  tsliould  not  be  mistaken 

for  ant4)-inortem  ecchj-mojiia,  from  wliicli  it  niay  usually  be  readily 

ilistingniHtuMl  by  ita  pomtion  and  extent,  by  the  fact  that  the  surface 

of  tbo  skin  is  not  eloviited,  and  by  the  fact  that  on  inci-sion  no  bli^^d 

is  found  free  in  thi>  iiit^M-wtiiw*  of  tiio  tissues.     Xot  iiif n-quciitly  Iho 

^  «ubcutaaeouK  tirtsuo  in  tlio  vicinity  of  thoso  post-mortom  hypostjuwft 

\  becomes  infiltruted  «-ith  roddii«h  Heruin.     Vc-ry  tumu  uf  ter  doath,  pur- 

'ticularly  in  warm  \ix>uther,  tbo  tis»uoM  immetlitttL-ly  around  tho  Hub- 

'  cutaneouH  veins  of  the  neck  and  tlionix  and  in  other  tutuatioas  may 

^become  atained  of  a  bluish-red  color  from  the  deoompositioii  and 

*]»e  from  th«  vessels  of  the  PoIorinR  matter  of  the  blood.     If  the 

rcpidf  nnU  has  been  detached  at  any  point,  the  skin  beneath  soon  be- 

outni.-i*  dry  and  b^ow^l. 

Putrefnctive  Chnnges. — Usually  in  from  one  to  three  days,  de- 
[pondiJig  upon  cirenmstancoa,  a  gitjenish  diwcioloration  of  the  skin 
tappcATS,  at  first  v,\v.m   tlie  iniddlu  of  tlic  abdomen,  ovt^r  which  it 
I  gradually  sprcHiLs,  a.-Mumin^  Hdcc|H>r  Into  nod  often  changing  to  a 
Igreenish  purple  or  brown.     Greenish  put<^'hes  may  now  appear  on 
[•different  parts  of  the  brjdy,  earliest  upon  those  overUnng  the  internal 
cavities ;  this  discoloration  is  probably  producod  by  the  action  on  the 
\  hemoglobin  of  gast^s  ^IeveloI)t^d  by  decomposition.    The  oycbalL*  now 
i  become  flaccid,  and  if  the  eyelida  are  not  cloatnl  tho  conjunctiva  and 
aett  become  brown  and  dry.     TIio  pri.-**uro  of  gnsca  developed  by 
ipoidtion  in  thu  ititerriiil    cii%*ities  not    infrequently   forces   a 
grenter  or  less  quantity  of  frothy,  reddish  fluid  or  mucus  front  the 
mouth  and  nostriL*.  producing  distention  of  the  abdomen,  and,  if  ex- 
cessive, may  produce  changes  of  position  of  the  bloi^l  in  tho  veswls, 
and  even  a  moderate  amount  of  disjilacemont  of  tho  iiitcriiid  orgam;. 
After  fivo  or  six  da>'s,  under  ordinary  circumslinccs.  the  entire 
Hurfaci)  is  di:«culoivtd  gn>i^n  or  brown.     Afti*r  this  tlio  epidermis  be- 
c«>mes  lowR'ned  from  tho  fonmitiuii  of  ga»<.-s  and  separation  of  fluids 
beneath,  and  the  tissues  become  flaccid.     Tho  abtlomon  and  thorax 
may  be  preatly  distended,  the  features  distorted  and  scarcely  recog- 
nizable from  swelling,  and  tlie  hair  and  nails  loosened.     Beyornl  this 
Ktagoof  pntrefjiction  the  coiisetrutive  changes,  leading  to  more  or  less 
tlisintogration  of  the  soft  tissues,  can  scarcely  be  followe<l  with  cer- 
tainty.    Tho  rapidity  with  which  these  changes  follow  one  auother 
depends  upon  i\,  vuricty  <>f  conditions,  such  as  teini>enituro,  nioi-nt- 
nre,  access  of  air,  and  the  <li»e(i!*c»  which  havo  preceded  or  caused 
death.     Thus  lui  elevated  temperature  and  the  presence  of  air  and 
moisture  hasten  the  advent  and  progress  of  putrefactive  changes. 
The  bodies  of  infants  usually  decomjMwe  move  rapidly  than  thosi^  of 
adnlta,  fat  bodies  more  quickly  tlian  lean  ones.     The  infectious  dis- 
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eo^M,  int«mpcnuio«,  and  th«  piieqieral  coiulilion  promote  rapid  de*\ 
etiin  position,  an  dovs  also  di-wth  from  nuffm-wtiiigKiL-w!*.  Poii*omii|f  Ijy 
unuuic,  idcoliol.  niitimoiiy,  sulphuric  a<^^id,  ^trychniii^  itiid  t-lilon*- 
tvrm  may  retard  the  prugrviu  uf  dci'Oinpotdtioii.  RttriHl  in  dry  «otL! 
and  submersion  in  waU*r  al»»  n_'tai-il  the  pn.>t{iv-w  of  dtt-HV. 

Cvoliiiy  (»/  Ihe  liutly.—Tha  internal  tm])pt<rature  of  the  healthy 
living  body  U  about  37.5°  C.  {99.A°  Fabr.).  But  it  may  be  tncreamsl 
Hcvi'ral  ilejii-ow  in  conse«[uen«>  of  disease.  After  dejith  thechemical 
rhaiigi-rt  ui>on  wltirh  the  maintenance  of  this  ti-miii.-mtun>  depends 
nipidly  diminish,  and  Iho  bu<ly  (piidualiy  v(xM  to  tli«  tvmix-nituro  of 
tbe  Eurroundinf;  medium.  Thio  tiijiiitlly  otL^iirw  in  from  about  tiftoen 
to  twenty  boun;,  but  the  time  recptired  depends  upon  h  variety  of  con- 
ditionti.  lmm«KliateIy  after  deiitli  there  is,  in  nearly  all  eases,  a 
ijight  elevation  of  internal  temperature,  ovring  to  the  faet  that  tiie 
metabolic  changes  in  the  tisHueB  Htill  continue  for  a  time,  while  tho 
blood  «-nw?8  to  be  oooktl  by  i>aB«ing  throuy;h  tho  lun^  luid  id-ripht-- 
ral  (.'iii)illari(i<;  After  ilwiih  from  cortftin  di!«'awt«— yellow  fever, 
ch<4erH,  rheuinutio  fev«r,  and  totanutt — a  coiMideruble  elevation  of  in* 
temal  tem|M>rHture  han  been  r«|M.iiit»illy  observe*).  The  time  orcnpie<l 
by  the  oooling  of  the  IkkIv  may  be  prolonged  after  sudden  death 
from  accidents,  acute  dimmttes,  apoplexy,  and  asphyxia.  A  niimlter 
of  otwes  are  recorded  in  which  the  body  retained  its  heat  for  Hevvral 
days  vritliout  known  cnuxe. 

After  death  from  witnting  rhroiuc  diaeaae,  nud  iu  some  casm after 
severe  hn'morrhai^es,  the  cooling  of  the  body  is  ver}'  rapid,  tho  exter- 
nal temperature  being  reduced  to  that  of  the  Burrounding  air  within 
four  or  five  hours.  Fat  bodies  eool  less  quickly  than  lean  on«>t»,  the 
bodies  of  well-nourished  adults  less  quickly  than  th<)«e  of  children  or 
old  persons.  The  temperature  of  the  surrounding  mMlimn,  tho  de- 
gree of  pn^t<-otion  of  the  ImxIv  from  i  iirrenta  of  air,  will,  of  course, 
modify  the  progmisof  ci^tling  ;  and  the  internal  organs  naturally 
retain  their  heat  longer  tliun  the  surface  of  tho  body.  The  rate  at 
which  cooling  otrcurs  is  most  nipid,  as  a  rule,  during  tlie  hours  imme- 
diately following  death,  notwithstanding  the  post-mortem  rise  which 
may  ensue. 

It  will  thuH  he  M>en  that  if  nxpitred  t^i  pronoiinco  upon  the  time 
which  htm  elaiwil  i<inco  death  in  a  given  caw,  wo  can  du  so  only  ap- 
proximately. It  iJ*  iK'OwiSiiry  t")  tjiko  int<>  accoimt  all  of  the  above- 
mentioned  conditions  which  modify  the  rate  of  cooling  of  the  btxly, 
and  then  we  may  be  able  to  state  only  tbe  probabilitiea  of  the  case. 
It  is  furthermore  unsjife  in  any  case  to  infer  the  cause  of  death  from 
tbe  rat©  of  cooling  of  the  body. 

Rigor  Mortit. — Death  is  usually  succeetleil  imminliately  by  a  pe- 
riod of  complete  mtiscuhir  relaxation.     The  jaw  drupo  and  the  limba 
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bMnme  flaccid.  The  luuiDctM  may  retain  for  two  or  thrc«  honr», 
however,  the  capacity  of  contracting  on  the  application  of  appropri- 
ate stimuli.  On  the  avera^ice  \«-ithin  fix  hours  the  muscles  becomv 
firm  au(l  rigid.  This  pfKtl-imirtom  rigidity  is  called  rigor  tnortia. 
On  thu  uccurrcQcv  of  tli«i  rigor  mortis  the  inuwleH  become  fued  in 
whatever  position  tht«y  may  iuwv  had  ti(  the  tiiiio  of  its  occurrence. 
It  usually  begiwt  in  the  muscleit  of  the  vyvhd^,  extends  to  those  of 
the  back  of  the  neck  and  lower  jaw,  then  to  the  face  and  nock,  aud 
ihence  passinpt  downwanl  affects  the  nui»cle«  of  the  thorax  and 
lower  exlrvmi ties.  It  usuaUy  iiiMipi>earsin  the  same  order.  Altliough 
comiuencing  on  tlie  average  six  hour*  after  <)eath,  it  may  set  in  al- 
most itutatitly,  or  it  may  be  delayol  for  twuiityfour  hours  or  more. 
It  may  pH*«  off  very  rapidly,  in  ran?  cases  in  from  oa«  to  three  hours ; 
or  it  may  pennst  for  two  or  three  weekH  or  lunger.  It  may  be  said 
in  general  that  the  average  time  of  its  disappearance  is  within  twen- 
tyfour  or  forty-eight  hours  after  its  occurrence,  ilepending  on  tempe- 
rature, its  intcnsitj-,  the  mode  of  death,  llie  period  of  its  advent,  etc 
Caspar  states  tliat  in  foetuses*  before  term  ho  luis  never  observed  rigid- 
ity, and  that  in  young  children  it  \»  feobiu  and  of  short  duration, 
lis  occurroncc  imd  phenomeim  may  Ix>  in  some  wwcs  of  the  highest 
modiou-legai  importance:  but  itM  careful  observation  doo»  not.  u-ith 
our  preBeot  knowledge  of  its  significance,  appear  to  essentially  fui- 
ther  the  aims  of  the  practical  palholo^^t.' 

Contusions. — It  is  often  imjiortaiii  to  detennjiie  whether  violence 
has  been  inflicted  upon  a  IkhIv  lH''foro  death.  In  regard  to  tliis  point, 
^VD  muKt  remember,  lintt.  that  blows  and  fallM  of  sufficient  violence 
to  fracture  Iwneu  and  rupture  the  viscera  may  leave  no  luarkK  on  tho 
iBkin,  even  though  the  person  has  survived  for  several  days ;  and, 
second,  tluit  there  are  post-mortem  appearances  which  simulate  ante- 
mortem  bruises.  A  severe  contu.iion  during  life  may  present,  at 
first,  no  mark  or  only  a  genonil  roduoss.  After  a  sdiort  Ijmi;  the 
injurt^d  part  becomes  swollen  aud  of  a  red  color  ;  this  color  may  be 
succeeded  by  a  dark  blue,  and  this  in  turn  fade  into  a  greenish 
yellow  or  yellow ;  these  later  appearances  are  due  to  an  escape  of 
blood  from  the  vessels  and  to  a  subseiiuent  decomjuisition  of  hferao- 
globin.  If  therefore  we  cut  into  sucit  an  ecchymosis  after  death,  we 
find  extravasated  IiIivm]  or  the  coloring  matter  uf  tlie  bI<>o<1,  in  the 
form  of  pigment  granule^,  free  in  th«  tissues.  Posl-morlcni  discolo- 
rations.  on  tiie  other  hand,  althuugh  their  external  appearanco  may 
resemble  that  of  unte-mortem  ecchjTniws,  are  not  formed  by  an 
extravasation  of  blood,  but   by  a  cir<'um8crit)ed  congestion  of  the 

'  For  furtlier  details  concGmltig  rigor  uiorlU.  puttcfnotlvc  change b.  particularly  the 
■mct  stigea,  and  lh«  iilicuomvoa  ol  <!CK>Htig  of  ihc  body,  nee  TWy,  "  Lrgol  rtlcdiciue," 
»oi. )..  pp.  92-130,  or  oilier  workd  on  medical  Jurispriideacc. 
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vccHeU  or  hy  an  eeeape  of  blood-stained  »ortiiii.     tf  wo  out  into  8ucli 
<1iHooli>rattonR,  tliercfore,  ^ve  find  no  bloo<l  oiit«ido  the  votwwbf. 

Blown  on  tlio  .ikiit  of  a  hody  wliicli  Uus  not  boon  dnid  for  more 
than  about  two  hour*  may  pro«hi«t  triio  wwbj-moses  with  extravasa* 
tion  of  blood,  hucIi  m  ean  btr  distiiiguishBd  with  (^reet  difficulty  or  not 
at  ttll  from  those  form«J  durinjf  life.  If  putrefactive  cbanp!»  ln> 
present  the  difficulty  of  dL!ttin(Ciii!<hiiiK  Itetweeu  ante-niorKMn  and  jiost- 
mortem  bruises  is  greatly  enhance*!. 

Uiui^ng  and  strangulatitHi  an><  attO'ud4>d  with  tho  formation  of  I 
mitrki^  (>»  the  iiifk  whi<rh  an?  fully  duiwribwl  in  works  on  forensic 
mediciiio.     ThoM-  niark»  mui«t  not  be  confounded  with  the  natural  ^^ 
creaMM  of  th«  itkin  of  thu  neck.    Many  adulta  during  Ufo  hare  ^| 
creases  of  the  skin  of  llie  neck,  one  or  more  in  number,  numing      ' 
downward  from  the  ear  under  tlie  chin  or  encircling  the  neck.     Aftt'r 
death  tliese  creases  may  be  much  more  evident  than  during  life,  and 
may  be  rendered  morc  decided  by  th«  position  of  the  he-ad  and  the 
freezing  of  the  body.     Tlioy  unuallj-  por>tij«t  until  tho  skin  putrefies. 

WoitH'h. — Wo  8houM  notitv  the  situtition.  extent,  and  direction 
of  a  wound  .  the  condition  of  its  edges  and  the  stirrounding  tiBsneii>. 
If  it  be  a  deep,  penetrating  wound  its  course  and  extent  Hhould  be 
a9certaine<l  by  careful  diswoction  ratiier  than  by  use  of  a  probp. 

If  the  etiges  of  a  wound  be  inflamed  and  suppurating,  or  cum- 
mDueittg  to  dcatriz(\  it  muMt  hnv^t  Ik«ii  int1icl<-<l  some  time  before 
dtvith.  In  a  wound  inflicteil  a  xhort  time  bcforo  doath  the  edges  are 
usually  overtoil ;  thuru  may  Ik-  more  or  bvw  extravastition  of  blood 
into  the  surrounding  tiMue*!,  and  iha  veawls  contain  eoagula ;  hut 
sometimes  none  of  theste  changes  are  obser\-ed.  The  chief  charactcr- 
isticM  of  a  wound  inflicted  after  death  are.  absence  of  a  conwih-rable 
Hinouitt  of  bleeding,  non'retraction  of  tlie  edges,  and  tlio  ahi<ei)eo  of 
extruvHMttion  of  blood  into  the  tiasues.  But  ft  wound  inflictod  within 
two  hount  lifter  duath  may  n'-setnblo  very  closely  one  inflicted  during 
life.  In  genemi.  unlewt  a  wound  i«  old  euougli  for  it»  edges  to  pre- 
sent inflammatory'  changes,  wo  must  bo  vury  careful  in  aaaertiog  its 
ante-mortem  or  post-mortem  character. 

FrnctureK. — It  may  l»e  important  to  determine  whether  a  bon«> 
wa*  fnictiinHl  lii'fon>  i>r  after  <leath.  This  point  cannot  always  be 
decided.  FiuctunM  inflicted  during  life  are,  aK  a  rule,  att«nde<I  with 
more  extra vHSi I tion  of  bluiid  and  ovidencew  of  roaction  in  Ibe  sur- 
romiding  tissues  ;  but  fnw.'tun'^  pro<lu<x«d  within  a  few  hours  after 
deatlt  may  resemble  the«>  %-ery  closely.  Usually  a  greater  degree  of 
force  i»  necessary  to  fracture  bones  in  the  dead  than  in  the  li^inif 
bwly. 

8carx  ami  Toltnn  Mnrkx. — The  presienco  and  character  of  cica- 
trices should  bi<  noticed.     Hcjtrs  )trodue*.>d  by  any  txinsidenible  loss  of 
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f<itheitn»09  mny  l)ft<v>me  veiy  much  amallfr  aiiil  !»»««  crtn.ipiCHOii-*,  Imt 
ncvt-r  entirely  (lii4»p)>t>au'.  Slijclit  aiul  »iipiTfi<-iaI  w<iiiinJ»,  Iiom-ovit. 
proiliieo  niarkH  which  nuty  ni>t  be  )>i>rinaneiit.  Tho  discolorntion 
prodiicwl  by  bittouiiig  may,  Hit)ioui;h  mroly,  <JisHpp«ir  during  life. 

ISTEItSAL  EXAMI-VATIO.V.' 

After  coinplclinj;  th«  oxlonial  iiispflction  of  tho  body  w©  coin* 
monco  tlu>  iiiU^nial  cxHiniiiKtioii.  In  onior  tliat  this  oxntniimtion 
may  lie  nuulvhuth  thi'iiiii'pthlyaini  nqiidly,  \vo»)i<)iilil  follow  a  n.'gular 
method.  The  invtbutl  shutiUl  bo  suc-li  ax  will  I'uivblu  us  to  vxaiiiiiiv 
the  reUitions  of  parts  to  ona  another,  without  seriously  disturbing 
iheiii.  and  to  remove  and  insppct  tlie  orjjaiis  in  siich  an  order  and 
manner  as  will  not  interfere  with  the  exaniinntion  of  parts  which 
are  to  follow.  In  certain  cases  it  may  lie  necessary  to  depart  from 
tlio  r«(fular  method  ;  but,  as  a  ride,  tli«  following  plan  wll  lie  found 
must  advMntaiic'ius. 

It  is  important  to  remember  the  difference  between  the  distribu- 
tion of  the  hlood  in  the  Ijudydurinj^  life  and  after  dent h.  Durinj^ 
life  the  hlood  is  in  constant  motion  and  is  distributed  in  a  rej^hir 
way  in  the  heart,  capillaries,  arteries,  and  voins,  InHanuimtions  and 
oUstnictions  to  tbt>  circulation  may  disturb  this  natural  distribution 
and  proiiuoo  congestion  of  particular  parts  of  tho  body.  After 
dwitli  tho  blood  C(uise8  t«  circulato  ;  it  Ii.'fives  tho  left  cuvitios  of  tlitf 
heart,  the  arteries  and  capillaries,  and  collects  in  the  veins  and  the 
right  cavities  of  the  heart.  According  to  the  character  of  the  dis- 
ease which  causes  death,  coagulation  of  the  blood  takfs  place  more 
or  kes  extensively  an<l  at  an  earlier  or  later  jM-riod.  Tiio  local  con- 
geiitions  which  existed  during  life  often  diimppear  after  death.  On 
tho  other  Iwuul,  hical  congi^slions  are  found  after  di-ath  which  did 
not  exist  during  life.  Thus,  after  death  tho  scalp  oftun  contains  u 
large  amount  of  venous  hlootl.  The  veins  of  the  pia  mater  and  the 
sinuses  of  the  diu'a  mater  may  be  filled  with  blood.  The  mucoiis 
membrane  of  the  larmx  and  trachea  may  ajiiwar  to  l«*  deeply  con- 
gested. The  lungs  are  cimgi^tied  if  th«  patient  has  In-en  coniator'e 
for  somo  luairs  Ix^fore  death.  All  the  ti-tsues  of  tho  back  and  the 
inembntnes  of  the  ttpinal  curd  aii>  often  gorged  with  venous  bbxid. 
Thd  right  nuriclo  and  vcntriclu  of  tho  heart  may  contain  fluid  or 
clotted  bluod  in  considerable  iiuantity. 

TKB  HKAI). 

The  scalp  is  dlWded  by  an  incision  across  the  vertex  from  ear  to 

'  AliMilute  and  rulative  sixes  and  wulgliUof  various  parts  and  organs  of  the  body. 
snd  murti  othnrvnliiable  statistical  dnta,  mny  he  found  in  Vifrvrdl'*  "AiiBtoniLscIi«, 
Pliyaiologlaclio  und  PliysikalUcIie  Dalea  und  Tilicllpn,"  Jena,  1S98. 
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Tile  flaps  are  tliasectoil  forwani  luid  tiHckward,  taking  up 
iiipoml  inusflea  w-itli  tlio  fk\a  >m<l  leaving  the  pericianiuni  w 
tarhixl  1o  the  Ixme.  The  iiitenuil  Hurfaoe  of  tUt)  fltuilpaiid  the 
i*niiiium  Are  to  be  ttearcbed  for  ecchymotiee  »ri(l  iiillmniiintiiry  temoi 
A  circtiliir  inoLuon  is  then  made  with  a  miw,  iiik)  lliv  nxif  i>f  th< 
cnmiiim  removoil.  The  incision  in  fnjnt  hIioiiM  j>iu*s  thnnt^h 
point  alxtiit  thrao  »n<l  ont^-luilf  irKriios  above  tb«  bridge  of  the  Dosef. 
behind  throii^^b  the  occipttnl  protuberance.  When  the  roof  of  the 
cnmium  ia  thus  entirely  loudened  a  stout  hook  is  introduced  uuder 
the  upper  edge  of  the  culvarium,  and  thiK  is  wrenobeil  off  mth 
jerk, 

Som«itiiiiu»  tho  duni  iiviter  ix  tto  adhonmt  to  the  calvnrium  t 
the  latter  cuniiut  bo  t»ni  fn>m  it  without  injury  to  tbe  bniiii.     In' 
this  case  tlio  dttra  mut^^T  inay  Imj  cut  through  at  the  level  of  th< 
cranial  indsi(Mi,  and  the  brain  removed  with  the  calvarium  and 
separated  afterwards.     Or,   which  is  better,  after  the  circular  in- 
cision ban  been  luado  tIirou|;;b  the  bone,  a  loii^fituiliiiHl  inciuoii  in 
made,  from  front  to  back,  about  iliroo-i|tmrt«;rft  of  an  in<':h  to  om 
sido  of  tho  ntiHlian  lino  of  tho  ttknll,  and  a  )«e(pnent  of  bon«  romoved. 
The  kuifu  bladu  nu^y  now  bo  iixu^-rted  from  the  open  Hide,  and  tbo' 
dura  cut  away  from  the  skull  citp  alon):;  the  line  of  the  lon^ptudi 
mnus.  where  the  atlhesious  are  apt  to  be  most  tinn. 

We  should  notice  whether  or  not  tbe  calvarium  is  syiiuietrica), 
Thu  cranial  txinos  iiicrease  in  size  by  a  growth  of  bono  at  the  ed; 
of  tho  (iutun'-'<.  If  any  Biittire  b<^>(-oinu  compk^ttily  ossifit^  and  ckuwd: 
prematurely,  tiie  boiUM*  will  bo  unuiiuiilly  duvolupod.  Tlio  thtcknww 
and  density  of  tJio  cntuiiil  Itono^t  vtiry  omMdcrably  within  th«  limit* 
of  health.  There  aru  often  deep  depre8si<»is  on  the  inner  surface  of 
the  skull  along  the  sagittjd  suture,  caused  by  the  pressure  of  t! 
Paochiotiian  bodies,  and  of  no  pathologica]  significance.  We  sboul 
olMervo  the  blood  content  of  the  bone,  dett-nnine  tho  existence 
abMncuof  fractiirKs,  iiiftammatory  lo»ioni«,  exoKtisR^,  ut*.-. 

The  Dura  Muter  t«  now  L'xpuMxl  to  view.  It  will  be  found  m< 
or  lessadherent  to  tlio  calvarium  ;  a  moderate  amount  of  ndherenc 
e«<|)i-cially  in  okl  ]>ersuns,  does  nut  denote  disease.  Ver>'  extensiv 
anil  firm  a<lhesiona  are  usually  pn>duoed  by  inflammation.  Near  thi 
mvKliim  line  the  Pacchionian  Ix^dieH  often  pniject  through  tbe  d 
mati-rand  may  ])riHiuce  indcntalioiis  in  Ute  intonial  surfiion  of  tl 
calvarium.  Wv  uiunl  lo<>k  for  clotMaud  for  luniom  and  for  iiiilai: 
matoiy  lecdons  on  tbe  cxti^ruid  surface  of  the  dura  mater.  T: 
longitudinal  ninus  should  be  laid  open  and  its  contents  examined.  A^ 
circubir  inciMon  is  then  made  through  tho  dura  mater  in  a  line  cor- 
reepon<linj{  to  tJie  cranial  iiiciidon  ;  the  falx  is  divided  betvreen 
anterior  lobett  of  tlie  brain,  and  tbu  ciitiro  membrane  drawn  bac! 
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I^Vo  )tli»ii1<]  iihwrvi'  till)  oxUtolm)  of  aliiiomuU  lullicstotift  of  the  dura 
[nuittfr  tu  th«>  pU  mater,  iKUiritig  m  niiiul  thiit  »  mixlumto  amount  of 
|adh«<6Kin  along  tbe  longitudinal  Assure  is  normal.  Tho  intemni  sur- 
f  face  of  the  dura  niater  is  to  be  examined  for  tlie  prodoch)  of  infljun- 
I  mation  and  f<.>r  ttiinorR. 

The  Pin  Mater  covering  tlie  oiMivex  siirfitre  of  the  brain  is  now 

vxpo^od.     TIm;  di^rvHi  of  c<ingi«tio«,  ami  tlie  vxixU'jico  of  xcnitn,  ]>ii», 

ir  blood,  ben««Uli.  within,  or  upon   it,  aro  now  to  l)c  iuHH>rlain«id 

I  lK>fure  the  brain  in  reinove<l.     The  pia  mnter  in  old  penuHM  f reqnemtlj 

LloMeit  its  traD8p«ren<:y  and  becomes  thick  and  white :  this  change 

\hi  most  marknl  along  the  loiii^tudinal    fis!>tii<n   and   large   vesselR. 

Markwl   iind   gt'iii^ral   thickifiiiiig  of  tin-  pia  iiiaU-r  i.x  produced  by 

chriiiiic   iiilliiinmitlioii.     Along  ilie  longitudinal  fiiwurc,  and  soin^ 

I  tiiiiiit  atuvonsidemblv  dti(t«nct>  froin  it,  wo  usually  find  tunull,  ele- 

I  vat«d.  whitish  iio<lul««,  which  are  the  Pacchionian  bodie^t  and  are 

I  normal  in  the  adult. 

Tbeatnountof  neruni  beneath  the  pia  mater  varitw.    A  consider* 

I  able  amount,  e!<[)ivially  in  oiti-htytic  {lersoiis,  may  vx'n't  witliotit  brain 

1  dis«ase.     Clear  mtiuu  ritisiug  tho  pia  mat^-r  and  separating  thu  con* 

Volution*  of  tho  bniiu  may  1m>  simply  dro|)sicaI  or  clue  to  chronic 

[meningitis.     Turbid  an<l  purulent  sltiiiu.  beneath   and  in  the  pia 

I  mater,  is  produced  by  acute  or  chronic  meningitis.     The  degree  of 

flatupss  of  the  surface  of  the  i-^tnvohitinns  should  Im  obmrtred  Iteforo 

;  removing  the  brain  ;  for,  when  markml,  it  affords  an  itnjmrlaiit  indi- 

[  cation  of  pressure,  from  luninurrhagi^,  iuAammatory  pnxlucte,  inter- 

alSuid  vfTiLiions,  and  tumors.     T)ic  pia  matvr  should  be  careftUly 

lined  for  miliar}-  tubt'rclos. 

The  Brain. — After  examining  the  convex  surface  of  tlie  brain 

the  anterior  lobes  of  the  cerebrum  are  to  be  pulle<t  gwntly  liackwnrd, 

the  nerves,   vessels,   and  tentorium  aevtred,  and  tho  niiHluUa  cut 

across  as  low  down  as  possible.     The  hmin  i.t  now  romovwl  from  tlie 

cranium  by   passing  the  fingers  of  ono  hand  down,  bonoath  and 

behind  the  lobes  of  the  oereljellum.  and  drawing  tho  brain  out,  8up- 

portiug  tho  c<«ivexiiy  with  tho  othtir  Imnd. 

The  adult  brain  in  tlio  male  wt'ighs  on  the  average  about  1,400 
gm.  (49}  oz,);  that  of  thu  fumalu,  about  155  gm.  (5oz.)leHs.  The  ave- 
rage proportional  weight  of  tho  briiiu  to  that  of  the  body  is  about  ono- 
forty-Efth,  although  in  this,  as  iu  the  abtoliit^  weight,  there  i» 
considerable  variation. 

Tito  exact  situatioii  of  any  leHimi  which  is  apparent  externally 
should  b«  described  by  its  ndation  to  the  lobes,  lissures,  convolu- 
tions, and  sulci. 

The  brain  is  first  laid  U]>an  it^  convex  surface,  and  the  anterior, 
middle,  and  jKwterior  carebrtd  arteries,  as  well  as  tiie  l)asilar  and  Uie 
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cnrotids,  are  to  be  examined  fur  emboli,  thrombi,  atheroma,  and 
aneurisms.  Evidence  of  extravasationB  of  blood,  tumors,  and 
inBanunatory  leuions  are  now  to  be  looked  for.  The  brain  is  next 
turned  over  on  to  its  base.  An  incision  is  made  through  the  pia 
mater  over  the  convex  surface  of  the  cerebrum.  The  membrane  ia 
stripped  up,  and  its  adherence  to  the  brain  and  its  thickness  noted. 

The  more  common  method  of  opening  the  brain  is  as  follows : 
The  halves  of  tiie  cerebmm  are  to  be  separated  until  the  superior 
surface  of  the  corpus  callosum  is  exposed.  A  longitudinal  incision 
is  made  through  the  junction  of  the  corpus  callosum  and  the  cere- 
bnun,  and  downward  into  the  ventricle.     The  incision  should  be 


Fto.  1.— SiD>  Vtnr  ot  thi  Hdhut  Bruh,  BBOviira  m  Fmraci  akd  CoFT0L<7noin. 


made  carefully,  so  as  not  to  cut  through  the  ventricle  into  the  gan- 
glia below.  The  incision  thus  made  through  the  root  of  the  ventricle 
i«  prolongeil  backward  and  forward  in  the  direction  of  the  comua,  so 
as  to  expose  the  entire  ventricle.  A  longitudinal  incision  is  then 
made  outward  and  backward  into  the  hemisphere,  from  the  outer 
e)lge  of  the  lateral  ventricle,  nearly  to  the  pia  mater.  A  second 
incision  is  then  miule  through  this  cut  surface  outward,  and  this  is 
repeated  until  the  hemisphere  is  divided  into  a  number  of  long, 
prism-shaped  pieces,  held  together  by  the  pia  mater  and  a  small  por- 
tion of  the  cortex.  The  brain  is  now  tume<1  around  so  as  to  bring 
the  other  hemisphere  under  the  hand,  and  the  operation  is  repeated 
on  the  other  side. 


T-WiRfmi  RXAMTUATION8. 


18 


» 


I 


Till?  size,  eliape,  anil  contents  of  the  veiitrit-les  Hhould  be  noticed, 
niiil  thu  thiokne«8  And  Hppourance  of  the  epenihiiifi. 

Tbe  fornix  and  the  central  portion  of  the  corpus  ralloAiini  arecnt 
across  by  passing  the  point  of  the  kniffl  thrfniyh  the  f<irniiion  of 
Mnnro  and  ciittinp  upwanl.  They  aro  flion  drawni  f«iirkwai-(l,  ouo 
iif  the  posterior  comiia  of  the  fornix  Ix'ing  scvt-rtid  anil  laid  to  ono 
sid*".  Tlie  vdum  intcrpoMtiim  luul  the  choroid  pWxiis  are  now  dis- 
«*«ctoil  >ip,  lli«  blood  coutcnta  luid  the  general  appearance  noted,  and 
th«  tliird  ventricle  examined.  Not  infrequently  small  cj-sts  of  tho 
choroid  are  found,  wluch  seem  to  have  little  or  no  patholo^cal 
signifir'ance. 

Tiw  fourth  vontriclo  i.*  now  opened  by  a  lonf^itudioal  incision 
through  the  vermiform  prwetw.  Each  homisplicre  of  the  cerebellum 
is  divideil  Brst  into  two  parts  by  an  incision  throngb  the  iip|)er  and 
inner  convex  border,  and  then  each  segment  is  further  divided  by 
incisions  in  the  same  direi^tion. 

Thin  transverse  seotions  are  now  made  tbrough  the  eerclirnl 

tgfia,  commencing  in  frmit.     Tiie  ganglia  are  su|>i«ii-tfd,  Hn<\  the 

%6Ctioni*  eauined  u>  f»ll  agutrt  n»  tliey  iiix*  cut.  by  carrj-ing  llie  fingers 

f  one  lituid  undLT  the  bruin,  luid  gently  lifting  tho  ganglia  at  points 

beneath  where  tbe  sections  are  nuule.     It  is  important  to  observe 

exact  jMJsitioa  of  any  lesion  which  may  l>e  discovered  in  the  cci-e- 
ganglia,  their  relations  to  the  external  and  internal  c-a|>siilo  and 
to  tlie  caudate  and  letiticular  nucleus, 

Finully  the  stitgiiients  of  tho  cerebrum  and  wrobellum  are  folded 
up  togetber  into  tbeir  original  positions,  the  whole  is  turned  over  on 
to  the  vertex,  and  tbin  sections  are  nuMle  through  the  medulla, 
Small  clots  in  the  medulla  should  not  be  overlooked. 

In  case  of  the  discovery  of  ajToplectif;  clots,  areas  of  soft^^ning, 
etc.,  either  in  tlie  hemispheres  or  in  the  l>asal  ganglia,  after  Ihuir 
location  and  extent  an^  determined  tliey  sliould  be  ciiivfully  soarcbed 
for  lesioiM  of  tho  bUwid  vosmi'Ik,  !iiinute  aneurisms,  nn-mt  of  ilugenera- 
ti(»),  and  ruptun-s.  For  tlii*  purjione  it  nuiy  be  necessary  to  allow  a 
stream  of  water  t<i  run  over  tbe  itffcct*id  portion,  si>  as  to  wash  out 
the  brain  substance  lUid  exix)>so  tlic  vessels.  In  some  cases  the  blood 
vewsii'is  are  best  ex|K)sed  by  macerating  the  brain  tissue  at  tlie  seat  of 
the  lesion  for  some  hours  in  water,  and  then  washing  out  the  brain 
substance  under  the  faucet. 

While  the  above  rmxle  of  diu«ecting  the  brain  gives  a  very  com- 
plete view  of  the  seat  tmd  extent  of  lesions  in  general,  where  a  more 
vxacl  localization  of  lesions  with  a  micn>scopical  examination  is  to  W 
mmle  the  following  is  a  better  method  of  opening  the  brain  : 

After  completing  tlie  external  examination,  as  detailed  a)»ove.  tho 
brain  ishtid  tin  its  vertex,  tho  i-en-VR'Har  end  ttiwanl  tlie  operator. 
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The  oerebellum  in  rai»e<l  by  the  Atigeni  of  tbo  left  haml.  and  the  pti 
cut  thrim^h  al<)ii^  tlio  i<id>Rt  of  the  oiirpora  (luadri^oniitia  and  along' 
tlie  xiiuvT  nmrKiii  of  th«  temporal  loUrs  to  the  middle  cort-liral  artvry 
on  botb  ade*.  Then,  muting  thu  temporal  IuIm-^,  in  turn,  by  tiieJ^H 
iipiccK,  the  pia  i»  cnt  through  along  tho  ooun«u  of  thu  middle  cerebral^^ 
arterj-  into  the  Sylvian  fissure,  and  along  the  t-ourso  of  its  posterior 
branch  to  its  eroi.  Ifow  drawing  the  temp>ral  lobes  one  after  the 
other  upwanl  and  outward,  their  junction  with  the  base  is  cut,  the 
knife  being  ht^ld  horizontally  so  &»  not  to  injure  the  basal  ganglia, 
until  th«  dctiMxinding  bom  i»  opunod.  Thy  jmint  of  the  knife  being  in 
tho  dcMveoding  coniua,  the  im-i«iou  through  tlw  brain  subt^tauco  tlu-n 
pnaaon  outward  and  backward  well  into  the  puederior  coraua,  thus 
purtially  severing,  at  the  Ittterai  Hurfiu^  of  the  bniin,  the  junction  of 
the  occij>ital  and  temporal  lobes.  The  temporal  lobes  are  then  turned , 
outward  and  backward  (Fig.  2). 


tut.  a.— T»*  op  ma  Ku*  «*  m*  Biuin,  wim  nu  TtwromL  Losa*  nuiu  Bicnrint 

JJtD  OVTWISD. 

A  B,  Um  at  tnuMiwn*  iDrtMiin. 

The  Operculum  is  now  pulled  well  outward,  completely  exposing - 
tbft  island  of  Reil,  and  a  xlighlly  curved  transverse  incision  is  made, 
deep  enough  to paMt  into  tbu  anterior  horns  of  the  vontriclas  connect*^ 
ing  the  anterior  itulci  of  the  island  of  Rcil  (Fig.  *J,  A,  B). 

Now  raising  the  cerebellum  and  ins(>rtiiig  the  point  of  the  knife 
into  the  ventricle,  with  short  incisions  from  witliin  outward  cut 
through  the  internal  capsule  on  either  side  from  back  to  front,  carej 
being  taken  not  to  iiijun<  thi'  \}».-<i%\  ganglia.  Th«-n  out  acn>tH  the 
cntni  of  the  fornix  and  thu  septum  luciduiu,  letiving  the  fornix  lying 
OQ  the  corpus  culloxum. 

The  square  basal  piece  thus  freed — the  brain  axit — inclndea  tl 
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it^land  of  B«il,  thu  bnsal  ga»((Iui,  tlw  cniru,  poiis,  mixliilln,  an<l  oere- 
belliuu  (Fig.):t. 

Th«> romaiiuDg  portion— /Ac  brain  mantle — iiic-tudvs  thu  oonvolu- 
tioiis,  coipus  CMlloeiini.  ftnd  fornix, 

The  basal  piece  may  he  further  examined  by  a  8eries  of  trans- 
verse incisiona  from  oue-half  to  three-tjuartera  of  an  incb  apart,  and 
it  may  then  be  liardened  either  with  or  \\'itliout  the  eerehelliini.  The 
ci>nvolutii>ii.s  may  lio  cut  into  euitalt  pii^tcof*  by  loii^tudinal  mid  tmns- 
vt-ne  iiioiiioiw,  mjtik-  frmii  within  and  not  rt'iirhiuK  quite  to  the  pia 
Tiiator,  which  will  tlivii  i^^^rvo  tu  hold  tliu  pii>cv»  togoUivr  in  their 
propiT  relations  to  one  auuther,' 

For  the  methods  of  hardening  and  preserving  the  brain  tissues, 
see  p.  IG. 

The  Base  of  the  Cranium. — We  now  return  to  the  skull.  Tlio 
remaining  sinuiiGB  of  tbe  dura  mater  eliould   be  opened,  and   this 


-DcAvna  or  nta  Buix  Axa,  artnxTEO  num  Tom  SkAUf  KwtUL.  *■  nsr  rasa 

membrane  then  entirely  stripped  from  the  bone.  Tlie  bonee  at  thv 
bane  of  the  skull  are  to  be  exiLmined  for  fractures,  inflammatory 
lemons,  ami  timiors.  In  cases  of  acute  purulent  meningitis  the 
tompt)ml  and  frontal  bonet*  should  be  «in>fidly  examined,  as  the 
inllummatory  pnjcosa  is  sinnotiines  traiismitt«ii  from  the  internal  ear, 
or  mastoid  cellf*,  or  froiiljil  .Hinust-:*. 

Thoeyes  may  boruiiiovfd  by  brt-akiiig  tho  roof  of  thi-  orbit  with 
a  hammer,  remo^'ing  the  fragments  o£  bone,  and  dissecting  awuy 
bone  and  muscles,  so  as  to  expose  tbe  optic  nerve  and  pitsterior 
svginont  of  the  eye.     Tliat  portion  of  the  ;;lobe  which  is  not  covered 

'  For  furtlicr  details  of  t)ii<  TncUiod  of  opening  the  bnin  iind  a  ccuutidemtion  of 
lUadvuUagw,  we  Van  Gitton.  Now  York  hlodicul  Journal,  July  20tli,  186S. 
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by  conjunctiTa  can  now  be  cut  away  with  sciueors  and  removed  with 
the  optic  nerve,  or,  when  permissible,  the  whole  eye  may  be  cut  out. 

BitfUning  and  Praervatioji  of  the  Tiitiut  for  MieroteopUal  Baminatiaa. — For 
tfa?  Eludrof  tumors  and  inflammatory  ksionB  of  the  bone*  of  the  (kull  and  oaaiflca- 
tioDB  of  the  dura  mater  and  pia  mater,  tbe  affect«d  portions  should  be  cut  Into  small 
piece*,  decaldfled,  and  subsequently  banlened  {□  strong  alcohol.  Id  tbe  ordinary 
lesions  of  the  dura  maler,  the  tissues  are  best  hardened  and  preteired  by  ttnUbiag 
the  diseased  portions  on  a  flat  piece  of  wood  or  cork  with  pins,  and  ptaciog  them  In 
MQlters  fluid.' 

The  pia  mater  fs  so  delicate  that  If  it  be  torn  from  the  brain  when  qnlt«  trtA  it* 
tfssuesarespt  to  be  Injured.  Tlie  portions  of  the  pia  mater  which  are  to  be  preserred 
should  therefore  be  remoTed  by  cutting  o£F  slices  of  the  brain  subetauoe  about 
half  an  inch  thick,  with  the  membmne  still  attached,  and  placing  the  wliole  In 
MDller's  fluid.  After  twenty-four  hours  tbe  pia  mater  will  have  bectune  sufficiently 
hard  to  permit  of  It*  being  stripped  off  without  Injury,  and  it  is  then  spread  looaely 
on  a  flat  cork  with  pins,  the  free  surface  outward,  and  the  cork  floated,  specimeQ  side 
down,  In  a  dish  of  alcohol  (eighty  per  cent).  Tbe  next  day  strong  alcohol  may  be 
used,  and  tbe  hardening  is  complete  in  three  or  four  days.  The  pia  mater  should 
not  remain  longer  than  twenty- four  hour*  in  HDlier's  fluid  before  being  stripped  off, 
for  after  this  time  it  usually  becomes  so  firmly  attached  to  the  brain  substaace  as  to 
render  Its  remoral  very  difficult. 

The  ependyma,  when  this  alone  is  to  be  studied,  maybe  sliced  off  with  a  sufficient 
quantity  of  underlying  brun  substance  to  prevent  its  folding,  and  hardened  in 
SIQIIer's  fluid.  Special  care  should  be  eierciscd  not  to  touch  the  surface  of  the 
ependyma,  since  the  epithelltim  is  easily  rubbed  off. 

The  brain  substance,  after  having  been  cut  into  suBlciently  small  pieces  for  the 
general  examination,  should  be  hardened  iu  HbUer's  fluid.  Large  quantities  of  the 
tlui<l  hhould  lie  used,  four  or  five  times  the  bulk  of  the  tissue,  and  the  pieces  of  tissue 
should  either  be  suspended  in  gauze  or  kept  apart  by  a  little  absorbent  cotton.  The 
tluid  should  be  kept  cool,  and  clianged  on  the  second,  fifth,  and  eighth  days,  and 
again  in  the  third  week. 

In  general,  two  or  three  months  are  required  to  secure  a  good  liardenlng  with 
Mailer's  fluid.  When  the  hardening  is  complete  the  brain  tissue  Is  rinsed  off  with 
water  and  put  in  eighty- per-cent  alcohol,  in  which  It  may  be  kept,  preferably  in  the 
dark. 

Great  care  Is  required  in  hardening  and  preserving  nerve  tissues,  and  most  of  the 
ordinarily  practised  methods  give  only  caricatures  and  gross  disioriions  of  the  brain 
structure. 

Too  long  a  soaking  in  Mnller's  fluid  renders  brain  tissue  very  brittle.  To  get  the 
best  hardening  the  single  pieces  ought  not  to  be  larger  than  1  c.c. 

When,  tor  topographical  purposes,  large  pieces  of  the  brain  sre  to  be  preserved,  it 
fs  well  to  add  one  siith  of  its  bulk  of  alcohol  to  the  AlUllcr's  fluid  to  aid  its  penetra- 
tion. 

Certain  lesions,  particularly  thesoftenings  of  the  brain,  are  best  studied  by  teas- 
ing, when  fresh,  in  one-half -per-cent  solution  of  sodium  chloride,  or  in  frozen  sections 
of  the  fresh  tissue.  (See  chapter  on  the  Nervous  System.)  The  blood  vessels  should 
be  stretched  on  cork  with  pins  and  hardened  with  MllUur's  fluid  and  alcohol.    The 

'  For  tlie  details  of  the  methods  of  hardening,  decalcifying,  staining,  etc.,  see  tbe 
end  of  Part  I. 
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f&y»  Mid  portion  of  (be  optic  uerre,  If  removed,  ^ould  be  hsrdeiwd  witli  Mailer** 
■fluid.' 

I  THE  SPISAL  CORD. 

I      The  exiunination  of  the  spinal  curd  is  usimlly  most  cooveniently 
hiuhlu  afkT  till'  R-movftl  of  the  hmiii. 

I  TiiL-  body  Khoiilil  ix'  plticcil  fuco  downward,  with  a  block  ander 
[the  thorax  and  the  hwul  hiui^nK  over  the  edpe  of  tl»e  table.  An  in- 
tcision  18  made  through  tho  skin  tiud  muscrlea  along  tlie  entirfi  length 
lof  the  Bpine,  and  the  soft  parts  dissected  away  on  t-iu-h  ftide  so  as  to 
■expose  the  tainime  of  the  vertebra!  column.  The  liiniiiia^  are  then 
[  divided  close  within  the  articular  processes  with  iht-  »iaw. 
I  Tho  saw  should  bo  «o  directi>d  in  sevoring  tho  liuninw  that  the  in- 
Icision  sliatl  touch  the  outer  bonk-r  of  tJiu  itpinal  canal,  as  otherwise 
[the  lamiiUD  and  xpinous  proco^M-^  are  not  easily  separated. 
I  Great  care  should  be  t^iken  i>n  the  one  hand  not  to  injure  the  cord 
Ivith  saw,  and  on  the  other  to  completely  loosen  the  portions  of  liDue 
Eto  be  removed.  These,  which  are  the  .t])inous  pn>wsses  and  lamina, 
hre  now  toni  away  together  with  a  stout  hook,  exjiosing  the  c(ird. 
f  Bymcarisofa  long,  curvt^d  rhiwel.  uhmIo  for  thin  purpose,  the 
IxHlies  of  the  vertohra>  nmy  be  rt-movod  fri)Tn  tho  front  after  the  tho- 
rack*  and  abdominal  viscera  arc  takou  out,  and  the  conl  thus  exposed 
and  removed. 

But  in  this  anterior  method  of  removing  the  conl,  as  well  as  by 
the  use  of  chisel  and  mallet,  bone  sliears,  etc.,  in  the  ordinary'  method, 
there  is  great  hability  of  injuring  the  delicate  tissues  of  the  cord  and 
producing,  asVauGieson  has  shown,' miH-lianical  alteratious  which 
ari'  liatilo  to  l)e  mistaken  for  nialfonnaliuns  oi-  tbo  effects  of  diseuse. 
When  the  l)o<ly  biu*  hiin  ou  the  back,  tlw  monibr«ne»  of  tho  cord 
may  be  found  considerably  congested  without  inchoating  the  pre-ex- 
istence  of  any  disease.  If  the  Itody  has  lain  for  some  time,  especially 
in  warm  weather,  serous  fluid  may  have  accrumulated  within  the 
membranes  as  a  result  of  post-mortem  change. 

The  roots  o£  the  nerves  are  now  to  be  cut  across,  as  far  away  na 
piissible  fmm  the  cord,  and  the  cor<l  renioviHl  in  its  mi-mlmuies,  care 
U^iing  taken  not  to  press  it  in  any  way.  It  U  the  safetft  plan  not  to 
graitp  th»  cord  itMcIf,  but  witli  a  forceps  to  seize  the  dura  nuitcr  and 
thus  lift  it  up  at  once  as  it  \*  {wim\  fruin  it»  iittachmcnts.  It  is  now 
laid  on  the  table,  and  the  dura  mater  laid  o]x<n  vriih  scissors  on  tlie 
anterior  and  posterior  surfaces  over  its  entire  length,  and  searched 
for  tumors,  inflammatory  lesions,  etc.  The  finger  should  be  passed 
gently  along  tlie  cord  as  it  lies  on  the  table,  so  as  to  detect  any 

'  For  tlic  ilciulsuC  tlic  mctliod*  ol  linrdeaing,  dccolcifyiug,  sUiiuDg,  etc.,  tee  tUe 
cud  (it  Pirt  1. 

■  Van  Giemn,  New  York  Medknl  Jourud.  1892. 
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marked  softeiiiug  or  ftcleroeis.  It  should  now  be  held  lightly  ov«r 
Ihu  fiii)ti'r!«.  and  smooth  tmiisverse  incisions  mud*',  with  a  very 
»Larp  kiiifo  or  razor,  al>ont  half  an  inch  apart  tliroiigh  its  entiro  sub- 
BtAoc^e.  leaving;  thoBe^mentH  attai-hed  to  the  pia  mat«r,  Tho  catfl 
surfncos  tihonid  be  carpfiilly  cxaiiiint-il  fi)r  abiior-mnl  bIcHid  cont<fnt«. 
ha>morrhiiyv«,  iiittauimator>-1o.''ii)ns,  sufti^'ninic,  wU-nwi-s,  and  pi^ifm^n- 
tations.  Importnnt  U>Hioii  of  tho  oord  may  Ik>  iuvitihlo  to  th«  naked  fl 
*ye,  ami  hence,  if  diiwuso  bo  suspwtwl,  tho  organ  should  b«  pre- 
served  for  mic'ro«copi(»l  oxamination.  Aft«r  removal  of  the  «ord 
fractures  and  displacements  of  the  vertebrfe  are  easily  reoojfnized, 


PraerMtio*  ^  lA*  Spintil  (hri  aiut  ili  Mi.nbrana,  and  «f  Ptrip/irrai  Xerrt*.— 
After  the  renoral  of  the  (piiml  dura,  tlu;  eatirc  ooM  irlth  iu  aerrc  moU-'the  wg' 
mcnti  Into  whicb  It  linn  bMn  cut  for  gra**  rxanxlaatioa  being  lefl  In  place — ■liould 
l>e  laid  on  a  wad  ol  alMorbeui  cohod  In  a  largo  Jar  of  Mniler't  fluid,  ibe  wgmcDts  be- 
tug  lUgfatlr  Mparated  from  eudb  other  hj  %  llitla  ulnKtibcriil  cotton.  Van  CHtaoa 
(ooommendii  tlie  cnrefnl  nilllDg  of  Uio  ncttmRntcd  cord  into  n  lontc  xp(ra1  and  Uf  • 
ing  thboofloaa  wadof  abtorbool  ooiWn  In  tlie  MQllor's  fluid.  In  this  waj-ibecut 
oods  of  llie  Kgrnenia  an  held  apart  uuil  a<:cesaib1e  to  tliu  pnwrrulJMi  fluid,  and 
kanlcn  with  little  dbtortlon. 

Til*  hardanlag  aad  prMomtlon  of  (he  coni  should  he  done  by  the  i»iii«  method 
u  taggeeUd  aboiw  for  the  bmln.  The  tame  care  stioulil  be  eierclied  ox  in  the  hntln 
not  to  permit  the  conl  t<>  become  brittle  by  Temauimg  loo  UiDg  in  the  .Mnllcr's  tluiil. 
If  the  (lurn  mntrr  of  the  Mtrd  alone  i*  to  tic  prciuirvcd.  it  nhoiild  bo  treuliil  id  the 
nu&wr  miggMl«d  for  tlie  dura  mater  corvbrallR.  The  pia  maier  spiualb  i»  beat 
■tudied  io  •eoikiiM  through  the  entlru  cord,  the  membruaes  beiug  luft  in  mtu. 

Petipbernl  nervea  mny  be  hardened  in  llflUer'ii  (luid,  rurc  being  taken  that  tfaef 
do  not  becoiDO  brlttto  br  too  long  Making  in  it.  Tlie  hanloning  I«  completed  aad 
the  tpedmen  preKrred  In  alcohol. 

For  the  lurdcnliig  uf  tlie  pcripbemi  nerm  ouiiic  acid  b  very  useful,  espockll; 
when  cluin)tcs  in  the  tnyellnc  arc  to  he  wuglit  uftrr. 

Aaounlcacid  doet  not  readily  penctmtc  tlie  Umcllnr  slieatli  wu«  toootne  iu  coo- 
iKi  with  the  nerve  Qbrea,  ia  truuks  of  any  coiiii'Ivrablo  ti/e.  [lie  follnwing  proce- 
dnre  M  suggcMed  faj  Van  Qieton  will  be  fouud  uwful :  A  piuce  about  one-lialf  Inch 
long  ia  cat  from  tho  atm  to  bo  emnlncd,  and.  selling  one  cod  of  this  Mgmoat  witli 
a  foTcep*.  with  another  forceps  tho  lodliidual  Dwrre  flbrea,  ot  amall  clunivr^  uf  these, 
an  pulled  out  of  the  lamellar  ibmth  and  put  at  ODce  la  iMie'per'Vcui  aciuiwiiii  (oto- 
ilou  of  oimic  actd.  In  which  they  mniiiiii  twetity-f»ur  boiin.  and  nrc  then  wajihed 
noil  tnuuferred  to  gtycorlo,  to  which  lweDty*flvc-pcT-cont  alcohol  It  added,  tn  lUt 
mixture  thcf  may  be  prenerved. 
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THE  THORAX   AND  AWDOllKS. 

To  examine  the!w^  cavities  the  body  is  replaced  on  its  back,  and 
a  single  stniight  incision  is  made  from  the  top  of  the  stemuni  to  tho 
pubcs,  {HMfiug  to  tho  left  of  the  umbilicus,  for  this  purpoite  a  large 
knife  should  be  itsod,  hwld  finiily  in  the  whole  hand,  an<l  tho  movtv 
inent  should  be  mainly  from  tho  shouldur.  Tho  fir«t  incision  should 
divide  everything  down  to  the  sternum  and  poritoneum.     A  short 
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incii<ion  should  thou  bt>  oiude  through  the  peritoneum,  just  below  the 
ensifonu  oMrtili^^.  Into  this  opeoinf^  two  tiugi'rs  of  the  loft  hand 
itre  introduoed  and  separated  from  one  another,  and,  the  pariet«« 
being  raised  and  the  sides  of  the  o)H.-nii]g  bciai;  hvid  apart  by  the 
fingers,  tlie  juirilont-nni  is  divided  to  tlie  pubeg.  cure  being  tJikeu  to 
iludd  the  knife  horizontally  so  ii:<;  not  to  cut  the  intestines.  The  skin 
«id  iuiuck>«i  are  then  dixsected  off  from  the  thoras  on  both  sides  as 
furteclc  a»  the  ful»e  ribs. 

This  dissection  should  be  made  by  lon^f  swoops  of  llio  knife,  whicli 
-should  be  made  to  cut  with  the  full  blade  anil  not  with  tho  point 
only ;  and  if  the  skin  and  mu»(.-Ie»  Ijo  pulle«l  strongly  awny  from  tlie 
with  tho  left  bund,  it  nuiy  be  done  very  rapidly  and  with  a  few 
;cs  of  tlw  knife.     We  notice  here  the  amount  of  suboutaneous 

and  the  condition  of  the  muscles.  In  order  better  to  expose  the 
abduniinal  cavity,  the  rectus  abdominis  muscles  should  be  divided 
transversely  beneath  the  akin  just  above  the  pubes,  and  the  abdomi- 
nal Saps  may  then  be  turned  fret^ly  outward. 

Oenttral  Innpfcfion  of  flw  Ahdnminnl  Cavity. — We  first  notice 
the  position  luid  gi.-iii^r:kl  .ninliiiiDi  of  the  viscera.  It  is  be«t  at  this 
stage  of  the  examination  to  note  the  condition  of  the  vermiform 
appendix,  and  to  loot  over  the  peritoneal  cavity  for  serum,  inflam- 
matory lesions,  evidences  of  perforation,  and  for  the  existence  ai 
invagination,  incarceration,  and  herniae  of  the  intestines.  A  small 
(juantity  of  reddish  sernm  is  fr«>quently  found  in  the  abdominal 
cavity,  particularly  in  warm  weather,  as  the  result  of  commencing 
dwompouitiou. 

It  should  be  remarked  here  that  a  variety  of  xtriking  changes  in 
the  character  and  appearance  of  the  internal  organs  are  produced  by 
putrefaction — changes  «-hich  are  often  mistakenly  regarded  as  evi- 
dences of  disease,  and  much  experience  is  required  in  judging 
correctly  of  their  significance.  These  changes  are,  in  general,  soft- 
ening and  discoloration,  both  of  which  may  occur  as  the  result  of 
diiitea.se.  It  may  be  said  in  general  that  the  pixst-mortem  reddening 
or  hyposta^s  are  most  marked  in  the  more  deiwndent  parts  of  the 
organs.  Pust-rnorlcm  softening  usually  affect*  entire  organs,  not 
being  limited  to  u  part  as  is  often  the  case  in  disc^iso.  Qray  or 
greeoisb- brown  post-inurtem  discoloratious  are  apt  to  apjKmr  in  those 
organs  or  parts  of  organs  which  lie  in  contact  with  the  intestinal 
<saiiaL  Parts  of  internal  organs,  such  as  the  liver,  which  have  been 
tlie  seat  of  hx-alized  congestion  during  life,  may  after  death  take 
on  a  dark-greenish  color. 

Tho  omentum  is  nsiiall.v  spread  ovi-r  the  surface  of  the  small 
intestines,  but  it  may  Ix-  rolled  up  and  displaced  in  a  variety  of  ways, 
or  may  be  adherent  at  some  point  to  the  small  intestines  or  the 
ab<lominal  walL 
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Tile  8urfa*?e  of  the  small  inlestiMes  sbuuld  be  mnixith  and  dhin-: 
inif.  Tbey  may  be  ^reMtly  distemled  witb  gas,  and  thus  so  ctHU- 
pletely  cover  the  other  abdominal  viscera  tJjat  it  l>econi(«  iieoessarj"  to 
let  out  some  of  the  gas  by  a  Hmall  |)imc-tinv.  Tlift  traiisvi-rw  ii)K>ii 
I^aHHOs  acrotfii  the  abdomen  through  the  npprtr  jiart  of  Hui  umbilicul 
region.  It  may  be  lower  than  the  umbiliciii*  or  bigbi-r  up  ngfunst- 
ttio  liv«r  and  di»|)hmgm ;  it  may  Iw  diittcndoil  witJi  gus  or  con- 
tnictvd. 

The  liver  in  «tuut(.><l  in  the  right  bypochombriac  and  epigastrio 
regions,  filling  the  con«i\-ity  of  the  diaphragm.  Its  up|jer  bonU-r 
reocbeK,  in  the  linea  mammillaris.  to  the  fifth  interoostaJ  sfwoo  ;  in 
the  linea  axillaris,  to  the  seventh  intercostal  space :  rtom>  to  the  ver- 
tebral column,  to  the  tenth  intercostal  space.  At  the  inixliau  lin«  tlie 
uppvr  bi>rder  of  the  liver  corresiKHid.t  to  the  lower  l)iirdur  o(  the 
heart.  Th«  left  lolm  extend**  atiotit  three  iiichc*  (o  the  left  of  the 
median  Une.  The  lower  bonier  of  the  right  lobe  usually  reaches  t<,> 
the  free  border  of  the  ribs,  while  the  left  lobe  is  visible  for  about  an 
inch  below  the  ensiform  cartilage.  In  women  the  liver  is  usually 
lower  tluii)  in  iiiei). 

Tho  position  of  tlic  liver  'i»  affected  by  changes  iu  the  thoracic 
cavity,  forcing  it  liownwiini  ;  by  cbiinges  in  (he  alKlomiital  caWty. 
forcing  it  ujiwurd  :  by  constriction  of  the  waist  in  tight  lacing, 
forcing  it  either  upward  or  downward  ;  by  changes  in  tlje  size  of  tJie 
organ  itself.  The  Uver  may  not  only  be  displaced  downward  but 
dislocated,  so  that  its  convex  surface  faces  the  abdominal  wall  iiiid 
its  p>K<tenor  edge  is  tume«l  upwitrd  against  tlie  diaphmgin. 

The  stomach  in  8itUAt«d  in  the  left  hy]MH-tioiidrii(c  and  epigsstriti^ 
regiuus,  extending  iiIko  into  the  right  b^.'pochondriiun  :  it  lies  in  part 
Bgaiii!it  the  anterior  wall  of  the  ulHlomeii.  in  part  l>eneiith  the  liver 
and  diaphragm,  and  above  the  transverse  colon.  Its  anK^rior  surfaoi", 
which  ia  directed  upward  and  forward,  is  tn  contact  above  with  the 
diiipbragn)  ami  the  under  surfa«3  of  the  liver,  and  lower  down  witli 
the  alHioiainnl  w;tll  opposite  to  the  e[HgHslric  region.  Itit  posterior 
surface  is  tume*)  downwnnl  and  backward,  )ui<l  rwitt  on  the  trans- 
verse me»ociilon.  the  pancreas,  and  the  great  vi-ssels.  To  itsles^r 
curvature  or  upper  border  are  att^icbed  the  gust  re- phrenic  ligament 
and  the  gastro-boputic  omentum.  To  the  greater  curvature  or 
lower  border  is  attached  the  gastro-colic  omentum.  Its  cardiac 
oriftoe  commmiicatee  with  the  cesophagus,  its  pyloric  end  with  the 
duodeiitmi. 

When  tho  stomach  18  distended  the  greater  ciirvntnro  is  elevated 
and  carried  forward,  tliu  luiterior  surfiice  i»  turuiKl  upwitxd  and  the 
pofiterior  surface  downward.  Wlien  distended  with  fwMl  or  gaathe 
organ  is  prominent ;  when  empty   it  may  hardly  be  \nHible  b^ow 
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F*the  ribe ;  when  the  int««rine«  are  dilated  it  may  be  entirely  covered 
lliy  them. 

I  Before  opening  the  thorax  tlie  hand  should  be  passed  up  against 
I  the  under  surfaco  of  the  diaphmgnt  fin  either  side  to  determine  its 
I  height  According  to  Qiiaiii.  the  vault  of  the  diaphmgui  rises,  iu 
I  the  dead  fx>dy,  ou  tho  rigbi  side  to  Uie  Icv-cl  of  the  junction  of  tho 
tifth  rib  and  Ktornum.  on  the  \vit  »\dv  (ik  high  iks  thu  mxth  rib.  Both 
the  relative  and  the  absolute  height  of  th«  diaphragm  vary  under  a 
\  variety  of  pathological  conditions. 

I         IE  the  existence  of  air  or  ga-t  in  the  pleural  caWties  Iw  suspected, 
the  abdominal  cavity  sliould  be  filled  ^vith  water  and  tho  diaphragm 
punctured  below  the  level  of  tlie  fluid.     If  air  be  present  it  will 
I  t-scape  in  bubbles  through  the  water. 

[  THK  THORAX. 

I  We  now  leave  the  ulxlominal  viscera  and  procood  to  the  exnrai-. 
Illation  of  tlie  thorax.  With  a  vustatomo  or  a  strong  knife  the 
I  CfwtJtl  cartilt^i>M  are  dirided  clone  to  the  ribs,  the  claWclea  are  dift- 
L  articulated  f  r<»m  the  Hternum.  and  the  latter  removed,  taking  care 
I  not  to  woimd  the  large  veins.  We  first  examine  the  position  of 
llhe  heart  and  lungs. 

I  The  Ilenrt. — The  upper  border  of  tlie  heart  is  on  a  level  with  the 
I  third  coHtal  cartilage  ;  the  lower  border  extends  from  1.3  cin.  (}  in.) 
r  ixilow  the  lo^vor  end  of  the  uternmn  t^i  the  fifth  left  intercost»\l  fpaoo. 
The  left  boundiiry  of  the  heart  \n  i^ituated  to  the  h;ft  of  the  jniiction 
of  the  fifth  rib  with  ibt  coi^tal  cartilage,  and  behind  or  to  the  left  of  a 
vertical  line  dra\\T»  downward  from  the  left  nipple.  The  right 
Ixjundary  extends  about  2.5  cm.  (!  in.)  to  the  right  of  the  right  edge 
of  the  Btemuni.  The  portion  of  the  heart  uncovered  by  the  lungs  is 
of  an  irri>gular  <iiuiilrangubir  shaix'.  Its  lateral  diameter  is  from 
3.S  cm.  to  11. 1  cm.  {lj-4i  ini.'hi.i»):  it^  np|jer  lioimfhuy  varii.'(t  from 
the  level  of  the  second  costal  cartil;ige  to  that  of  the  fifth,  but  it  is 
UHually  hehinil  the  thinl  or  fourth  cartilage  or  fourth  space. 

The  area  of  the  heart  which  is  found  uncovered  will,  however, 
vary  much  according  to  the  degree  to  which  tho  lungs  collapse  after 
o]»ening  the  clie.-^t.  Any  (lisejise  which  diminishes  the  size  of  the 
lungs,  or  pleuritic  adhesions  which  retract  or  bind  them  down,  may 
iocnaw  the  area  of  exjKisetl  heart.  On  the  other  hand,  emphy< 
Mma,  pneumonia,  or  any  disetise  which  increases  the  size  of,  i)r  n*- 
tains  the  air  in,  the  lungs,  may  diminish  tho  area  of  exposed  heart. 
The  exposed  are«  varies  also  with  the  size  of  the  heart  itself. 

The  Pericin-diuin  is  now  openeil  by  a  slightly  oblique  incision  on 
its  ant<>rior  surface.  The  existence  of  serous,  fibrinous,  or  jiurulent 
«xudatio»,  and  of  adhesions,  is  to  be  iiuticoil.     A  small  quantity  of 
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clear  wnim  cxisu  normally  in  the  pericardial  sac.  and  this  wnim 
may  bo  blood-tttoinci]  fnwn  beginning  ilec^niijKwition.  W'Iuk-  thick- 
raingHof  the  poricnrdium  on  thcmirfnoceof  the  heart  are  of tvn  fwon; 
thfiy  do  not  indicate  import»tit  diM'^ftMi. 

Now  Uiat  the  pericardial  sac  i«  open,  the  position  of  the  heart  can 
ht>  clearly  se«n.  It  ties  u)^Uquely  in  the  chest,  its  long  axis  at  an 
angle  of  about  no  degrees  with  that  of  the  thorax.  The  |)ortion  of 
the  heart  irbich  i»  first  neeji  is  the  anterior  surface  of  the  right  ven- 
tricle ;  upward  and  to  the  right  of  thU  is  tiie  right  auricle,  which 
Li<<«  about  two-thirds  on  tbo  riglit  of  tho  sternum  and  about  one-third 
behind  it.  Ita  upper  bonier  usually  corresponds  to  the  plane  of  the 
middle  of  the  anterior  end  of  the  )>^-cond  intercostjil  space  on  the 
right  Hide.  Its  size  varies  with  the  amount  of  blood  which  it  con- 
tains. The  left  auricle  Uva  behind  the  nnt  of  the  pulmonary  artery, 
80  tliat  only  its  ap[>endix  is  visible.  The  middle  of  the  auricle  cor- 
responds lo  Ihu  thin.1  costal  cartilage.  Of  liie  U*ft  ventricle  only  a 
narrow  rim  is  scuu,  on  tho  left  side  of  the  ngbt  ventricle.  The  pul- 
monary valve  is  usually  entirely  or  in  ptirt  on  the  left  side  of  the 
stemuni,  behind  the  second  spiico  or  third  costal  cartilage. 

The  aortic  valve  is  usually  at  the  level  of  the  third  cartibig«  or 
the  third  space,  and  behind  the  left  two-thirds  or  half  of  the  sternum. 
The  mitral  vitlve  is  oblique,  the  upper  end  to  the  left  It  is  on  the 
level  of  the  thinl  to  the  fourth  cartiUige,  m^ar  the  middle  of  the 
Btemom.  The  tricuspid  is  oblique,  its  up]>er  end  to  tho  left ;  the 
upper  end  ia  at  the  level  of  Uiu  third  cartilage,  the  third  space,  or  the 
foiirtli  cartilage.     The  valve  is  oppovito  the  middle  of  the  sternum. 

Tho  hand  should  now  be  passed  over  the  arch  of  tlie  aorta,  ta 
ascertain  whetlier  or  not  an  aneurism  is  present.  The  boart  is  then. 
graspetl  at  the  apijx,  raised  out  of  the  pericardium,  tiltwl  upward, 
and  reinovecl  unopi'nv<I  by  cutting  through  tlio  v<.-9«els  at  its  base. 

To  determine  tho  sufficiency  of  tho  aortic  and  pulmonary  valves, 
the  heart  is  held  horizontally  by  both  auricles,  so  aa  not  to  puU  the 
valvea  open,  and  water  in  pounxl  into  the  aortic  and  pulmonary  arte- 
ries, and  we  observe  how  well  the  valves  support  tho  column  of 
hquid.  ToaMorlain  the  sufficiency  of  the  mitral  and  tricuspid  valve^^ 
the  auricles  are  fint  hiid  open  so  an  to  expuM)  the  upper  surfaces  of 
the  valvee.  A  largo  pipe  is  pa-itfiod  thmngh  the  aorta  or  pulnii>nary 
artery  beymid  their  valves,  and  a  snuill  stream  of  water  allowed  to 
flow  into  the  ventricles.  The  auriculo-ventricular  valves  will  be 
swollen  upward,  and  we  can  observe  their  degree  of  !<utRoiency.  The 
tricuspid  valve  is  nonnally  somewhat  in»ttif!icierit.  These  water 
teste,  however  carefully  apphed,  are  not  very  reliable,  since  under; 
the  most  favorable  conditions  the  natural  bearings  of  the  valves  ararj 
not  perfectly  prrowni-od. 
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To  aswrtain  tlie  size  of  the  difforeiit  viilvular  openings,  we  intro- 
duce the  fiii^Ts,  hold  flat  with  their  sitles  in  cuntiit't,  into  e8<.'h  of  the 
orifices,  and  then  measure  the  width  of  the  fingers  at  the  point  where 
they  fill  the  orifice.  In  tbia  way  we  find  that,  under  normal  condi- 
tioua  in  the  adult,  the  aortic  orifice  measures  ahout  3.5  ai^,  (1  in.), 
the  mitral  valve  about  4.ficm.  (l.S  in.),  the  pulmonary  about  3.1  cm. 
(l.i  in.),  the  tricuspid  about  5  cm.  {'i  iu.). 

lu  order  to  examiao  the  iutf^riur  uf  the  heart,  we  fir^t  makttfm 
incisiou  through  the  Jinterior  wall  of  the  rijjht  ventricle,  close  to  the 
septum,  and  reachiugto  the  apex  of  the  ventricle  ;  through  this  open- 
ing the  blade  of  tho  enterotome  is  passed  into  the  pulmonary  artery 
and  the  ventricle  and  artery  laid  open.  With  a  Uttle  care  the  in- 
cision  may  be  made  to  jMiaa  through  oue  of  the  j)oint»  of  junction  of 
the  valves. 

The  auricles  and  vcntrich!*  imiy  be  empty,  <ir  may  contain  fluid 
blood  or  tlie  so-called  heart  clote.  These  heart  clots  are  of  two  kinds 
— thowe  which  are  formed  wjme  time  before  death,  and  those  which 
are  formed  during  the  last  hours  of  life  and  after  death.  The  clots 
which  are  formed  some  time  before  death  are  usually  asaociatfld  with 
organic  disease  of  the  hem-t,  espeinally  with  dilatation  of  the  ventri- 
cles*. They  are  firm,  dry,  and  of  whttitth  color  ;  they  may  soften  or 
be  iufiltmUKl  with  tlie  salts  of  lime,  Tliey  are  free  in  tlio  cavities  of 
the  heart,  or  ciitanglwi  in  tho  trabt*ciilie.  or  firmly  tulherent  to  the 
endocardium.  They  are  composed  of  eojiguhited  fibrin,  or,  nirely,  of 
saroomatous  tissue  as  a  complication  of  sarcoma  in  other  parts  of  the 
l)ody.  The  clots  which  are  formed  during  the  last  hours  of  life  and 
after  death  ai-e  i-ed,  yellow,  or  white.  Tliey  may  be  .soft  or  succu- 
lent, or  quite  firm.  They  may  Iwt  fnx'  in  the  heart  cavities,  or  b« 
udlicrent  to  the  trabcciihe,  or  extetwi  into  the  large  vi'?i»el».  They 
are  usually  m<j«t  oouHtaiit  am]  of  largest  »ixo  in  the  right  auricle  and 
ventricle.  Such  chits  may  Iw  fonned  within  two  hours  after  death. 
Clots  of  this  character  are  a  regular  post-mortem  ctmditiou  and  of 
no  pathological  significance.  It  is  evident,  however,  if  tlie  blood  did 
coagulate  in  tlie  heart  witbin  twenty-f(tur  hours  before  death,  that 
tbi.4  o<iaguUmi  could  not  )h'  di.'itinguitihed  from  the  ordinary  post- 
mortem clots.  If  it  is  supposed,  therefore,  that  a  ()eriium  dicafrom 
heart  clot  developed  a  few  hours  K'foro  death,  the  proof  of  this  must 
he  derived  larg<.>ly  from  the  clinical  symptoms  tind  not  from  the 
autopsy. 

The  condition  of  the  pulmonary  valves  luid  of  the  endocardium, 
and  Iho  tliickuess  and  api>earaiice  of  the  walLs  of  the  ventricle,  are 
now  noticdl ;  the  left  ventricle  is  uiitMieil  by  an  inci(*ioii  through  its 
anterior  wall,  clone  to  the  septum,  and  examined  in  the  8tLine  way. 
We  sometimes  see  the  endocardium  of  the  upper  part  of  the  left  vea- 


trioV  lliiok  anil  white  without  the  ©xiateiioo  of  valvular  lesions' 
liuy  clinicn]  huit^wy  of  diM»M>.  The  emlocaniitiin  and  vhIvl-k 
ofl^ti  tttiiinwl  rvd,  pnrticularly  in  w»rm  wtiAtlior,  by  unbibitiMi  of^ 
oulrtrinK  intitt4>r  lA  tho  bloml  !*m  trvo  by  deouuipoi^ition.  Tucomplet^ 
the  oxuiuiimtiou  of  tlit.'  v»vitiu«  the  «^iitorotoriii>  i>i  {uis^ed  into  each 
auricle,  carried  down  ioto  the  corresponding  ventricle,  and  an  in-< 
cision  made  along  the  outer  border  of  both  auricle  ami  ventricle  to 
the  apex  of  the  latter.  In  thia  way  the  auricuUfveutriciilar  vnlvc« 
are  oompletely  cxpiweil. 

After  reInu^'iui;  tin.'  )>1u<h1  the  heart  should  bo  liniilly  weit^bed. 
In  adults  the  normal  a\'erj(|^>  n'otght  of  the  heart  in  about  337  gta. 
(about  Vi  oz.).  The  rchitive  wei^^ht  of  the  hotrt  to  that  oC  the  body 
is  in  males  atxHlt  I  :  I5^*-I78  ;  in  females,  about  I  ;  I4»-170.  Ac- 
cording to  Buhl,  the  average  thickness  of  the  wall  of  the  left  ren- . 
Iricle  at  n!>out  tlie  middle  of  tho  canity  is  fmni  l.tl  cm.  to  1.7  cm. 
(from  hIkhiI  i  to  |  in.) :  of  the  right  ventriilo,  from  it.-l  to  0.6  cm. 
(from  about  t  <»  i  i"-)- 

OeneriJIy  «poii)cing,  tlie  Hir-o  of  tho  luvirt  correeponda  to  the  fiiTe 
and  the  development  of  tho  Judindual.  In  judging  of  an  iiu-n-iim' 
or  decrtyjse  in  it*  size  \vc  must  consider  tho  weight  of  tlie  oi^^ii  arid 
the  thickness  of  its  walls.  If  the  person  die  wliile  thi;  lic4U-c  m  con- 
Inu'rtiMl,  tlio  walls  of  the  ventricles  nnli  appear  thicker,  thuir  cuvitieH 
KHuiller  llimi  u-Htial.  If  he  die  of  S'.mio  exhaiiHting  diiscjiiw.  like 
typhoid  fever,  or  if  tlwomjHJsitiou  liave  <'ommcnccd.  the  hejirt  walls 
will  usually  bu  Unbby  and  the  caWtie^  will  appear  larger  than  usual. 

Frmtnativu  ff  ^jMrfoMiu.— PkrcBcbyiutuus  ami  faujr  ili-^eoemtioiii  of  tb«  faaart 
mutclaanbtat  HitdJMl  mIcroKOpfcall/  bj  ie»>lng  tlie  treib  Binacle  tn  one- half  per - 
c«iii  lalt  wduttoii,  or  hj  ejuuniolns  lu  Ute  aunc  •olutkm  frMli  •odious  nude  wiili  the 
(raeting  mfcfotooM).  For  Ibo  ttudr  at  inccritliial  chiugm,  touy  loaitratloa,  tta.. 
•null  pleoM  of  tlM  liGHrl  luuwle  sboiild  be  banlciwd  la  31  OUor'a  Suid.  Th«  vtOvM 
in^jr  b«>treCchedona  fUloork  wilU  |]jm.  lakl  for  fortjr -eight  liauni  In  a  mixuuv  of 
aqiMl  parta  of  oiu4lztb-per-oeol  cbroruic  ncid  kod  dcoliol,  and  Itiea  Iraufcnvd  lo 
MroMK  alooliol.  Vat  tfa*  mothotU  of  dcioninc  tiactctb  la  uk«miTD  cnctucnTdltl*, 
■MMctkm  on  BuUrU  Stalotng.  When  the  ptmeow  of  bacteria  u  tuipccMd  the 
H>ocln>ei>  aluiuM  be  preaerrcd  Ib  »iruag  akoliol. 

The  PU^urai  Cavifiex  are  next  examinc<l.  The  hand  is  possoil 
into  each,  and  tiie  existence  of  A'roiLS  or  fibrinous  exudations  or  of 
cAA  adhesions  nwx'rIainctL  Tho  method  of  dett^^-tiug  the  presemx-  of 
air  lias  been  given  above.  After  tho  commencement  of  putrefat^tioii 
n-fldltb  sexum  may  acctmiulato  in  the  pleural  canities.  This  should 
nut  be  mistaken  for  the  result  of  tlisease. 

The  Lting.t. — Gacli  lung  is  lifted  up  in  turn,  the  vessels,  etc.,  at 
its  Uuto  di%'ided,  an<l  tho  organ  rvmovetl.  If  the  pleura  is  very 
aidbennt  it  in  better  to  ittrip  off  the  cuattal  pleura  with  the  lung. 
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KAfter  itwpwtingr  the  fxt^rnal  anrfacfi  of  tlic  liitig,  oliwrving  its  Bi'ze. 
lelinpo,  color,  «ml  cinisistoiiTO,  w«  ojhjh  Oh;  brimclii.     Fin-  lliis  purpose 
H|(v  DW  ScUvorx  mtb  long,  luirrow,  blunt-pouitecl  bLndett,  one  blade  a 
^{ttlfl  lon^^r  tlitui  thi>  otbor.     Tho  liin)^  in  tmlil  in  the  left  hand  with 
i(M  bu»e  upwiird.     Wu  first  open  the  largo  broiiphi  which  run  on  the 
inner  side  of  the  lower  lobe,  aftenvanl  tb<»e  of  the  upper  lobe. 
^£Hcb  bronobua  should  1»  followed  to  its  omalter  mimfieatioiiB. 
^      We  should  observe  tlie  contents  of  the  bmnrlii  and  th«*  appvnr- 
ance  of  their  walls.     In  the  larger  and  modiniii-siKi'  bnmcbi  the  car- 
tilages in  Hieir  walls  do  not  f<jrni  eoinph-te  riiig«.  but  appL-ar  shining 
through  the  mucous  monibmne  like  irroj^ulnr  white  patchoit.     This 
appcaram'o  »(lioiild  not  Iw  iiiii^taken  for  a  pathological  chauge.     In 
bodioA  which  have    been  dejul   for   some   time,   especially   in  cold 
weather,  the  bronchial  mucous  membrane  may  be  red  and  swollen 
as  a  post-mortem  change.     The  contents  of  the  stomach  are  some* 
times  forced,  after  <leatb,  into  the  pbarj-nx.  and  thence  find  theirway 
into  the  tracliea  and  bnmi'hi,  giving  thi^m  a  ]>oculiar  riMidiwh  ami 
evfln  gangrrtKuts  appiviraniv,     Bronchiti.-*  ilws  not  always  leave 
lesions  which  can  1k'  seen  after  death. 

ASter  the  exaimnation  of  tlie  bninchi  the  lui^  is  turned  over,  the 
ireesels,  etc.,  at  its  root  grasped  with  the  left  hand,  and  a  long,  deeji 
incision  made  from  apex  to  base.  We  oI>serve  the  appearance  and 
texture  of  the  lunpp.  whether  the  air  vesicles  are  dilated  (empby 
,seinHtoui')  or  filled  with  siti-nni,  IiIoihI,  or  inflammatory  exudation. 
Fluid  can  Iw  pros»ed  out  of  tlio  air  vesicles  without  breaking  down 
the  hmg  tissue.  Solid  infiiiiurnatory  cxurlation,  on  the  other  hand, 
renders  the  limg  more  resistant  and  easily  broken  down.  Attention 
should  he  paid  to  the  oozing  of  purulent  or  other  fiiiid  from  the 
smaller  bronchi  when  the  lung  is  squeezed  near  the  cut  surface.  It 
is  tJie  rule  to  find  the  lower  lobes  more  congested  than  the  upper. 

Praerratien  of  the  L'lniji  and  lirone!ii.—lt  tlic  luoga  Lave  bec-u  cut,  gmull  pieces 
fmra  the  afTcctRl  portious  of  Iiiag  lianuc  or  brnnclii  nhould  hv  Iiiirclcncd  In  Mnllcr'* 
fluid,  care  being  Inlteri  not  to  sciiiwie  or  Imiidli;  Chom  iiniiccoiuiiirilj-.  It  In  t>otm, 
wliCD  tliv  uiicrn8cci|}icat  <?xatuiiiaii<jii  U  iiK>ru  impurliint  Itiuu  tlio  miicro«ci>]>Icat,  uot 
to  ftpCTi  the  ItiDgi  nt  once,  but  to  fill  the  oir  apiiccs  with  prmurvullve  UiiiU  by  pwuns 
of  a  fuancl  attnclird  tnanhnrt  nilibiTtubc  nnd  c.iniiln.  which  in  tied  Into  the  mKln 
brouchuH.  In  till*  way  not  only  are  Uie  mlQute  g'riicluri>s  prencrveii  bniter.  but  the 
■Jr  n^cle*  are  filled  out  and  Lunleiicd  In  ua  upproiimiitely  uulunil  eondlliuii.  Care 
should  be  taken  i>ot  to  hnvc  too  gr«tl  it  pressure  from  llic  tulluwing  fluid,  siiiec  then 
CXIkUiIoim  might  be  dliplaeed  or  tlie  lung  disloneil  or  nipturcd.  While  the  hing  is 
being  flUeil  It  aliould  b«  Immenied  in  a  vvnwl  of  tliu  «iiTim  presorvnilve  fluid.  In 
which  it  licit  tor  tweuly-fotir  hours.  It  i»  then  cut  into  small  pieci-fl  and  the  harden- 
ing oompleted.  A  rarlet/  of  hnrdening  ngents  may  \h-  uwd  :  MUller's  fiuld,  strong 
■Icofaol,  or  the  mixture  of  equal  parts  of  one-sixth -per  cent  solutfou  of  chromic  acid 
and  alrabol.  For  general  purposes  the  bitter  fiuld  is  perliaps  tlie  best.  If.  however, 
tbe  lang  is  cnmmencing  lo  decay,  strong  nlcohol  will  stop  the  process  inorc^  quickly 


J 


36 


THE   UETHOD   OF  MAKING 


BDit  giT«  na  good  nsalu  u  an  possible  uudtr  ibu  circuiusluice*.    Alcolutlahoiild^ 
imtd  wlien  Ibe  lusg*  nrc  lo  lie  exunined  for  boclcriti. 

It  l«  ofton  dmdfwbk,  and  partlmlar);  In  cilws  in  whicli  tlic  Inpo^raplif  of  Inslc 
Lato  bcBludlod,  ulflkcule  miliary  tiibiircu1i>»l«.  oriitc  xml  chronic  phtttlMs.  lafa 
ttoB*,  etc. .  to  fojeci  tlie  Mood  v««wl*  wlUi  colored  gc^lutin.    'I'ti«  lung  should,  aflcr 
tbe  inlcctioD.  be  liArdened  In  olndiol. 

The  Pharynx,  LanjHX,  CEsophagus,  aiul  Thyroid  Oland.^Fot 
Um>  removal  of  tbese  jtarts  tbe  iiiciinon  thmtigh  Uw  »kin  sliould  bo 
carrit-^l  iijiwanl  a-i  fnr  an  prnctk>ftl>le— wlion  Hllowiihlw,  U>  «  ptiint 
one  iiioh  below  tbv  <-ltiii.  tliu  iRtuI  twing  ullovrucl  tu  hang  UwkwHnl 
OT(?r  tbe  edj^  of  tho  Itibk-. 

The  soft  parts  are  dissechMl  from  tbo  larytix,  taking  care  not  to. 
cut  the  thyroid  body,  and  an  inoision  is  nuule  tbrougb  the  fltxff  of 
the  nioatb,  following  the  internal  surface  of  the  inferior  maxilla. 
Through  thia  incision  the  fingers  are  introduced  into  the  month,  the 
tongue  drawn  down,  the  posterior  wall  of  tlie  pharynx  divided  above 
the  tonsils,  ami  the  pharynx  and  larynx  drawn  out  logeiher.  ThciM 
organs  are  thi>n  pullixl  dov^iiwanl,  and  with  the  aii)  of  thu  knifo  the 
tnicbiia  and  oe<^>hagus  are  n^nioved  entire,  tlie  (ertophagiis  being  cat 
ju)<t  above  the  i^tonuwh.  If  the  font^ntsof  the  !*tomHch  aru  to  be 
prug4iT%'«d,  tw  in  cjtMM  of  8U»{HH't^-d  itot^ning,  a  ligtiture  is  put 
around  tlie  uwopbagux  ju>it  below  the  point  tit  which  it  is  to  be  cut 
off. 

With  the  enterotome  the  phar>'nx  and  (Bso|)hagus  are  now  8lit 
open  ti])«Hi  their  iK>sterior  surfa^ras.  The  mnoouA  nienibmne  thux 
<*x]>oi*f<l  it^exiunined  for  evidences  of  caustic  |>ois»ns,  of  inflamma- 
liou,  tiiuior».  iftriclunw,  etc.  The  enterotome  i*  next  introduced  into 
the  larynx,  and  thiri  orgtin  and  tlie  trache^t  Uii<l  o)K.in  along  tlie  poste- 
rior wall.  Here  we  look  for  ukIcuiu  of  the  tu-yt^'uo^piglottidean 
folds  (cedema  of  the  glottis),  for  eridences  of  catarrhal,  croupous, 
ulcerative,  and  sypliilitic  inflainination,  and  for  tumors  and  lesions 
of  the  IftrjTigeal  cartilages.  tEiema  and  redness  of  the  lar^nix 
may  be  ]»x>duced  by  |Mist-mort«m  changes,  es^iecially  in  bodicw 
which  have  been  kept  for  several  days  in  cold  weather.  .\  well- 
raark<.«d  <e<lema  glottidis  iliiring  life  may  leave  no  trace  after  death. 
Putrefactive  ciiangwt  usually  commence  early  in  the  larynx  and  t 
chea. 

The  thyroid  gland  \A  di»«wctod  off  and  cuuniiii-*).  Itn  weight 
varies  a  got)d  deal,  being,  according  to  Kruuifc,  Somewhat  ovfir  30 
gm.  (about  U  oz.). 


FntofOim  of  tA*  Largnr.  Tradua.  We.— Tbu  larynx  aud  inwbea  are  fncd  fi 
tapfrfloout  tliBUc  and  auipviidcd  entire  by  a  tbmd  la  a  large  quantfly  of  a  mistatv 
<i(  vqoal  pans  of  0D»ilKtb(Nir-ciiat  cbramk  add  and  alcohol.    Tlic  mtxtun  should 
ba  rtoewod  at  tli«  eod  of  tweotj-four  boun,  aad  igala  ou  ilie  third  and  rixtli  dayi ; 
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L  Um  Md  of  Mb  da^T*  Qt<t  tporlmen  K  w:v«Iic<t  and  tranxfarred  to  uroag  alcohol,  tn 
Vhloh  it  ia  preowt^d.    Tli«  ')>«>pUa;|iis  atioutd  be  slrdcfaed  on  a  llat  cork  wftli  pitu, 
I  thea  tnsted  Id  tlie  isme  war.    Fi>r  buderial  Kiwly  tlii:  optvimeiu  diould  be 
■rvsd  In  akohol.    The  ttifroid  may  be  cut  into  xmuU  pic!cu*  and  bardonod  oltiwr 
Mailer'*  Quid  orklcobol. 

THE  ABDOMBK. 

Retuniinff  now  tn  th(>  abdominal  caWty,  wo  first  diaseot  off  tho 
iiietitum.     If  tiil>errli's  of  tlu*  jii>riu>iKnim  oitist,  tht\v  an*  l«-st  swii 
id  8tui)i«<l  in  th«  otncutiiiii.     The  ei>lon  in  tlu-n  niisi-il  iinil  (Hsw'Ctod 
to  tlie  caecum  on  out'  i»i*l«  and  to  the  rwrttiin  on  thi'  other.     Th© 
i>Ion  and  sma]l  iotentine^  are  then  drawn  fir^t  to  tho  right  and  then 
the  left  side,  ao  as  to  expoee  in  turn  the  right  and  left  kidneys, 
s  each  kidney  is  broiighl  into  view  an  incision  is  mwle  through 
,e  peritonenm  over  the  tiiu-k  of  tho  ureter.     The  ureter  is  followed 
irongli  it«  entin-  Icn^li  ami  itr»  comlition  aseertainiHl. 

Thu  Kidiwi/'i  are  tht-n  roniove<i,  ^L-i^Hirating  the  pvrilonontn  and 
fat  from  them  with  the  hand,  and  dividing  thv  vl-smUh  vntii  th«  knife. 
The  suprarenal  cajisule^s.  which  aru  atliU'hed  to  the  upper  end  of 
cb  kidney,  are  reraove<l  at  the  same  time.  The  Iddneys  may  be 
ft^ied  by  putrefaction,  or  the  surface  may  have  a  greenish-gray 
cauflecl  by  the  pcwt-morlem  action  of  putrefactive  gas(!S  on  tlie 
lOglohin. 
All  incision  is  made  thrutigli  tho  capsiilo,  along  th«  convex  bor- 
T  of  the  kidney,  and  the  inemhrano  xtnpjHnl  olT.  Wo  notice  the 
of  adherence  of  the  cjipsule  to  the  kidney,  and  also  the  sur- 
face of  the  latter,  whether  smooth  or  roughened,  pale,  congested,  or 
mottled  ;  an  incision  is  made  along  the  convex  surface  down  to  the 
pelvis,  fw  that  the  oi^an  is  dii,-ided  into  halves.  We  observe  tJie  re- 
lative thiokm-ss  of  tlict  cortical  and  jiyiiuniiial  ixirtions,  ns  well  an 
the  .tize  of  tho  entire  organ.  To  iwc^irtaiu  the  latt<'r  point,  it  in  well 
to  weigh  oach  kidney ;  thtt  normal  wcij^t  in  from  130  to  I5U  gm. 
(about  4i  to  5  oz.). 

It  is  necessary  to  rememlier,  however,  that  in  a  kidney  which  ts 
much  atrophied  there  may  be  an  increase  of  fat  in  the  pelvis,  which 
l^vett  tho  organ  nearly  its  normal  size  an<I  weight,  while  the  kidney 
tissue  pn)iKT  iiuiy  have  in  gn-Jit  measure  disapjwared. 

Tho  weight  of  the  kidneys  of  adull.'^  itt  given  by  Vienirdt  in  gene- 
ral as  about  O.iS  per  cent  of  that  of  tho  entire  body. 

W©  now  inspect  the  kidney  tissno  more  closely,  espt^ially  tho 
cortical  portion.  The  pyramids  consist  hirgely  of  tubi.-:*  running  in 
nearly  straight  lines  from  the  ajies  to  the  base  of  each  pyramid. 
Tbetie  Htraight  tubi-x  pa^  fi-om  the  jiyramids  into  the  cortex  in 
)>imdU«.  called  medullary  raj-s,  many  of  them  n-taining  their  straight 
course  ontil  they  nearly  reach  the  rturftiou  of  the  kidney.     These 
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Straigfht  tubules  send  off  l>niiiclM?s  on  nil  iui]e<H  of  the  rBXR.  which  h^ 
Pom<>  couvoUitfd,  form  Hfule's  loops,  and  linallj*  tenninato  in  tbo 
g-loouMiiti  or  MiUph%Uui  bodies.  In  tbui  way  the  cort^rx  of  the  kid- 
ney, EH  sepn  in  sw^ioti,  is  divided  into  itltoninto  band^  of  stmight 
ttil>o«,  couvohiti'd  tul>o»,  and  gloiiR-rult ;  both  wtt»  of  bands  being 
perpi'udit'ulttr  to  the  surfufro  of  tho  kidney,  and  culled  r»fpectivelj 
modtiUary  raj's  and  InbiFiintlui.  About  the  convoluted  tubules  and 
gtonieruli  ia  a  rich  venous  plexus  ;  and  since  after  death  tlie  bUxMl 
usually  remains  in  thin  plexus  and  tn  tlie  glomenili,  the  bands  con* 
taining  thn  ciinviihiti>d  tubuleit,  I'.p.,  the  labyrintliit,  u.^ually  appear 
n*<l,  wbili.'  tho  nii^iull.'ii-y  rays  are  (frayish-whitv.  In  a  normal  Idd- 
iK'y,  lhi.'refi»re,  the  rurk-x  8h'>uM  be  regularly  Htripod  in  unrrow  aj- 
t«mati»g  riMl  and  \vhiti?ih  Ivxnd)!. 

The  average  tluckuww  of  the  cortex  of  the  kidney  is  about  one- 
third  of  an  inch. 

If  tliere  be  extensive  conjfestion  tlie  entire  cortex  i*  red.  If  t! 
epithelium  of  the  tubulen  di^:encratet<  and  fills  them  up,  or  if  there 
are  considerable  changes  in  the  intenttitiid  ti>»«nc,  tho  n.-gidnr  iKinds 
aro  Iu4t  and  the  vurU-x  is  irn^^^uliiHy  niottkHl,  If  the  tubular  epithe- 
lium becomes  fille<)  with  fat  globuleK,  this  is  indicated  by  an  opaque 
yellow  (•oJi>r  of  the  affected  parts ;  in  many  cases,  therefore,  the  ex* 
istence  of  kidney  disease  can  be  recoRnizod  %rith  the  naked  eye. 

If  waxy  degeneration  be  pretwnt  t*i  a  marked  extent,  it  may  be 
m»nifu!*t  by  a  ]ii>euUar  trsmslucent  apix^nranc^  of  the  aflfectod  pnrt«. 
but  in  iiioi^t  cufi'*  it  is  nccc^wiry  t»  apply  rt^'agi'tnts  to  demon'^trato  it 
satisfactorily.  Tlie  cut  surface  of  the  kidney  is  wajdied  with  water 
to  free  it  from  blood,  and  repeatoiUy  brushed  with  an  aqueciis  solu- 
tion of  iodine  (iodine  I  part,  potassium  iodide  3  ports,  water  100 
parts).  The  glomcndi  and  the  blood  vessels  are  most  frequently 
affi-cliMl,  (uid,  if  8i>.  they  will  a[>pear  as  mahogany-colored  dots  ai 
liniw  on  a  j'elluw  grouml. 

The  pelvis  shoubl  be  examintxl  for  inflaminntory  lesions  an<l  caL* 
culi.     Sometimes  a  whitish  fluid  is  seen  in  the  pelvis  and  can 
S4|(ieeze4l  fntm  the  papillie  ;  this  is  produceil  by  a  post-mort«m  di 
i|uaumtion  of  the  epithelium,  but  is  liable  to  bo  mistaken  for  pus. 


Pntfttitlura  oftht  Kutiuy.—lt  tho  kidney-  be  ool  opened  tbe  blood  veaels  mtf  I 
ln]«a«>d  lUrough  tbe  renal  artery  wlib  kItoIioI  ;  or,  wliiuU  U  bMier,  AtUt  wmUb 
oat  tbe  Mood  reneb  trilb  one  d  till  pvr-eccit  toluilon  of  chriHnIc  acid,  tbo  orjcsti  may 
be  iDjwtvd  alowljr  under  •  low  fmman  with  ' '  DtlqflM't  oaiulc  add  mlxtute  "  (w 

p.«>- 

Arier  iXUag  Om  kidner  well  wiib  tUb  solUtloD.  iho  timmU  arc  tt«d  and  lh«  eotir*' 
organ  pUced  la  dgbtjr  per  cent  alcnliol  for  Hrenly-tour  hours.    It  Ir  iIi«ii  cut  Into 
aiaall  pl«CH  naii  pt**crT«d  In  ot;(1ity*]>«r  c«Dt  aloobol. 

Intiead  of  lajMtuig  tb«  organ.  wiaU  plK«s  may  be  cnt  out  and  bardcood  tn 
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oamic  ftcid  mixture.    This  In  must  niwi  will  lie  th«  nxitnii:  pnicike.  us  Itie  anolle 
mcid  Isexprasiretuii]  Ibe  opomtion  of  injcrlictn  Komciwlinl  troulili-sotiic. 

Kiilncya  wlilch  mre  to  be  examined  for  the  |ir«»onco  of  bnrlTJ.i  should  lie  i:ut  Icio 
Muall  plvcrs  and  plscei)  at  ooev  lu  tirims  ulculiol.  vrhlch  should  be  chniigcd  once  or 
twice,  tDd  Id  nhldi  tbey  ure  pcrntoauaily  prcsnrvcd. 

Tlie  Suprarenal  CapHuiea  are  in  tlie  ftehis  of  an  ovoidal,  in  the 
adult  of  a  triangular  »Iim{>(.'.  Tlicy  ttn^  i<itiiiLt4Ml  at  the  ii])|>er  aiid 
inner  border  i)f  tin-  kidiivy,  to  wbk'li  tht^y  are  liHwely  attached  liy 
connective  ti^ue.  (>a  tlio  untoriur  KurCoce  i»  un  inv^^ulnr  fU»un:% 
oalK>4  tlio  Itilus.  fruiu  whitrli  tlw  veins  emerge.  The  size  viiriiw  con- 
siderably, but  in  the  adult  the  average  vertical  diameter  i»  from  -i-'i 
cm.  (l:i  in.)  to4.5  cm.  (Ijin,),  the  transverse  diamoter  about  i,3  cm. 
(li  in.),  and  they  are  from  4.2  mm.  (J  in.)  to  il.'Jnmi.  (i  in.)  in  Uiick- 
nesB.  They  weigh  In  the  »4lnlt  fnim  about  \  gm.  (I  3  )  to  8  gm. 
{i  5).  They  arecompcHi'd  of  a  corticjil  liiid  nieiliiliary  jn'i-tion,  the 
cortex  fiM-ming  «  yellowish -fhoU  around  thoilark-ivd  or  biimni  nie- 
dullft.  TUi-y  an»  euclostil  in  a  connective-tissue  capnulo,  from  which 
fibrous  proces»e«  extend  inwanl,  dividing  the  gland  inio  a  series  of 
irregiUar  clmmbers.  Those  in  the  cortex  are  montly  elongated,  giv- 
ing this  portion  a  Btriated  appeiaranoe,  while  those  in  the  medulla  are 
polyhedral.  It  is  in  these  spaces  tliat  the  parenchyma  cells  lie.  The 
suprareujil  capsuleei  reailily  deconiporwi;  tho  inner  layer  of  tlvo  cur- 
Xnx  niay  soften  and  break  down,  »o  that  tJie  outer  «ono  forms  a  surt 
of  cyst  fiUeil  with  reddish-brown  broken-ilown  sub^stance.  Hyper- 
trophy, tubvrculoHits  and  cheesy  degeneration,  fatty  dcgenerutiou, 
and  tiuDorg  are  to  be  looked  for. 

Prrttnation.—Tyot  supnreuu]  cupsulw  iiliould  be  hurdeaed  In  MOlIer'a  fluid  or  In 
>Irong  tUcobol. 

The  Spleen. — Tliis  orgiui  has,  when  romovoil  f i-oin  tlio  btxly,  th« 
general  ^hapo  of  a  flatt«nud  vllipiwid,  most  curved  on  its  external  and 
posterior  surface.  It  is  situated  in  an  obliiiuo  pof*i1ion  on  the  left 
indo  of  thu  stomach,  and  betwei-n  its  ctirdJac  end  and  tlie<)iaphnigin. 
The  vessels  are  given  off  from  its  iimer  surftice,  whii'h  is  criMsed  by 
a  more  or  less  well-marked  vertical  ridge.  The  point  of  emergenceof 
the  vessels  is  called  the  hilus.  Its  long  diameter  extends  fr<.>m  the 
seventh  intercostal  sjtace  to  the  eleventh  rib.  Its  upi>er  portion  is 
Bcparateil  from  the  riba  by  the  lungs ;  its  lower  portion  by  the  dia- 
phragm. 

Itt»  usiuil  length  in  tlio  adult  is,  according  to  Vierordt,  from  12  to 
13  cm.  (about  43  to  5  in.)  ;  its  bmulth  from  7  to  .s  cm.  (aWut  3i  to 
3  in.);  its  thickness  3  cm.  (about  1^  in.).  Its  average  weight  is 
about  171  gm.  (about  7  oz.).  The  dimensions  of  the  spleen  as  given 
hy  KrauHe  are  somewhat  greater  than  the  a.bove.     But  its  measure- 
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Ru^t  and  weight  var7''^itHiif?nJ:i7  T±rii:r  "=:»-  "•""':*■-■/  h«attfa.  It 
in  ia  thejte  respects  the  m-:»rt  TTkrli^^u^  rcic^  zi  Tfn?  S  tr^.  Iil  -jld  age 
the  averse  weight  gradn^y  .•^~»— ^>ji>*^ 

The  spleen  is  encl'->5e>l  i^  a  £m-:c*  r^sisiiJr  r-  — T«»i  iriih  perito- 
neum. The  parenchyma  is  f:n=i*ti  c  -u>  •!  — — ^j-is  »Zfi  ^~r>nnar  con- 
nective tissue.  an<I  of  a  s.ift.  ■iirt-i«!ii  ;i:Zz  i=.  ■wiii'i  irv  embedded 
whitirih  Kpheruidal  i.t  el':>n^za:e*i  ''■.•ifi^!?.  Ti:t^  fi<  cipf£i  -  c  Ualpi^ian 
Ujdies.  In  the  n-  'rtnal  hama:i  sc-inet  Tae  zi  ia«nli  ar^  iwdlT  per» 
CffptiUe  to  the  naked  eye.  ben  *>owd3Be»  aey  iru  -Try  rM^tio.  Sonie^ 
times  the  fibrous  $tn>ma  is  Tery  icparvc:.  *'Cjrnr=r-i  :i- 1 

The  (oze,  o^nsisten-.v.  and  ci?t>r  ■■^  ^br  r-j-ii  "kry  a  good  deal 
without  any  known  cau^e,  tVo-cii^^sti.  cl  ■?•  fr-^is  ::.  Thickenings 
of  th«  capFTuJe  and  abn-^nn^tl  A-ihr^^c^  ir^  "^-^^  ^  ■""**'  and  often 
wrcur  without  any  clinical  hist.-ry  -r-^.i-.Ttrf^j  -ii-i*rase.  We  should 
I<jok  for  changes  in  size,  pigmentac->os.  hyt«frt-tasiA  ot  the  txmnec- 
tive  tmue.  araylrid  desenerari- xi.  tuh^rci-es.  ai>i  i^ar'Ttions. 

X'»t  infre-tuently  ■.•ne  or  mor?  spher.^dal  or  tJaneoeil  Six.'alled  ac- 
cewytry  spleen-  are  fi>und  in  the  vii-iniry  -^  tbe  ;p4i?«i :  they  vaix  in 
(fize  from  that  of  a  pea  to  that  of  a  walnut. 

Prarrtalion.—Ja  cnuio  ducMM  of  ibe  pulp.  '.«C£X3£^  jecoxrchwiBn.  ctc.tbe 
tlMue  ihonld  be  U*ied,  wbra  ftcah,  ia  one-half- ;vfi.-«c;  sil:  «Di3la>a.  or  Fxmmiiwd 
I17  tbe  Malnfng  metbodi  docribcd  under  th«  ImIooj  of  Uke  br.>nL  For  gtnenl  pnr- 
pMn  (iDSlI  pieca  of  the  orgaa  are  tunlened  ia  XtllW*  fsid. 

T"/**  Inteufhfit. — The  rectum  is  iliviJed.  the  intestine  seized 
witJi  the  left  hand.  anil,  being  kept  stretcheil.  is  separated  from  its 
Mtta<;hrnenls  by  repeated  incisii>ns  through  the  mesentery  close  to 
the  gilt,  until  the  duodenum  is  reachetl.  where  it  is  again  cut  off. 
The  o|w-nition  is  more  cleanly  if,  before  di^-i.Ung  the  gttt.  ligatures 
an;  pl»ce<l  around  it  at  either  end.  The  entire  length  of  the  gut 
in  now  laid  ojien  with  the  eutemtome  along  the  luesenteric  attach- 
iiii'iit,  the  iiiutrouH  membrane  is  cleaned  with  a  streaui  of  water  and 
tlif-n  cxaniiw^l. 

In  (;aruH4  of  Haipectml  poisoning  a  Jigature  should  be  placed 
anfUtiil  th»  n^'tal  end  of  the  gut  and  two  nround  tbe  duodenal  end. 
and  it  in  tlw«i  cut  off  l»elow  the  former  and  between  the  latter  liga- 
tun-H,  Tin;  gilt  iH  now  o[x-ne4l  and  the  contents  emptied  into  a  clean 
gliuM  jar  for  delivery  to  the  chemLst,  care  being  taken  that  they  be 
riot  allowfd  to  touch  anything  but  the  inner  surface  of  the  jar. 
Aft^ir  wiiHhing  the  intestine  in  pure  fresh  water  and  examining  it, 
it  ftboiild  )m)  pliunid  entire  in  another  clean  jar  and  scaled. 

(ItwIiiVfric!  lividitii'H  are  verj' common  in  the  intestines,  and  are 
iiHiially  nioHt  marked  in  the  dependent  portions.  They  are  apt  to 
iNTiir  iu  |uitclii>H,  but  may  lie  diffuse  and  very  extensive.     If  the 
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wall  of  the  gHt  bo  Btretchetl  tliey  are  oft^n  seen  to  be  di^c^otinuous, 
tiw-ing  Ui  tlio  i}!^*!*!!!^  i>f  the  blooJ  foMii  the  parts  which  aro  sqtiwz^Kl 
by  foUK  Small  iiatciK-s*  of  arlwresceiit  or  difFu»o  red  staining  are 
often  aeea,  formed  by  tliv  imbibition  from  the  vessels  of  decomposing 
hfemoglobin.  In  the  more  H<lvaueed  stages  of  deronipoHition  the 
mucosa  may  be  softened  and  looeened,  A  dark  purpl«  or  bi-owiiish 
iliwxiloration  of  the  entire  intestinal  wall  is  fretnumtly  i»wii,  oither 
diffuse  or  in  jiatclK'**.  ilnch  exi>erience  and  carufiil  obi*i'rv«tion  are 
ivquiMite  in  Eorniing  a  con-eot  judgment  regarding  the  eignific-ancd 
of  changes  of  color  in  the  Jnte^liiR-ji,  Caution  in  necessary  in  distin- 
guishing normal  digestive  hypera'mia  from  abnormal  congestion. 
A  very  considerable  congestion  may  exist  without  disease.  In  chol. 
era  seasons  eapecially.  obser\-ers  are  prone  to  call  the  moat  moderate 
degno  of  congestion  abnoi-mal. 

The  lesions  ordinarily  to  be  looked  for  are  catarrhal,  croupous, 
and  ulceratiTC  inflaiutiiation»,  porforali»ii»,  haemorrhages,  strictures, 
tumors,  amyloid  degeneritlion,  swolling  and  ulferation  of  the  soli- 
tarj-  follicles  and  Peyer's  patches,  and  pigmentation.  For  the  de- 
tection of  amyloid  degeneration  of  the  mucosa  this  structure  should 
be  carefully  washed  and  brushed  with  a  solution  of  iodine  (see  p.  2S). 

Prftrtathn.—Tor  the  gmerul  purpoMs  at  raicioKupic  (tudy  portion*  of  th«  gut 
(bould  b«  gently  atratchcd  on  cork  (tlic  muoonit  «Mo  rrec)  and  pl«cod  for  a  ft^w 
minulM  la  atroog  alcohol,  sad  Uwa  traiuferruil  to  olght.v-por'Ceat  alcobol.  In  which 
tbe  hardenlaif  U  compleitd  The  Ir&nsfer  to  weikor  alcotiol  i»  to  preveut  Ote  spcci- 
ia«a  tmoi  twoomlog  brittle. 

Porobvinus  rsaMotllia  tniicou*  mombnno  slioiild  be  handled  i«  little  aa  po«si- 
blc,  (or.  iu  tbe  majority  of  cawn,  decomposition  and  s^ftcaiug  have  alreailj-  *ct  in  at 
the  time  of  the  antopff.  and.  under  Ch«  most  favorable  uoiullt!on»,  the  epitheliuin  U 

Terr  ««»iiy  mb!»d  of. 

In  cawa  in  vhlch  Ih«  m<Mi  perfect  pre«ervHtlou  of  Ili«  topographicnl  features,  an 
well  M  the  mlaute  structure  of  the  [ui«s[Iiial  mucuui,  Is  deaimbli',  even  ni  tliocspcoM 
of  on  intpoctinn  of  the  frniU  liuue,  nnothrTmndcnf  procedure!*  to  he  rcconimeuded. 

Selected  Eo^mcDiiot  tbe  gut  aro,  after  Tvitioval  from  the  bndy.uliowed  to  rvmum 
unopened  on  the  table  while  ijgutures  aro  tied  arouuj  the  cniU.  The  isolated  seg- 
ment*, or  the  whole  (pil,  ure  now  to  ho  modtiralctv  IlUcJ— not  distcndud— wjih  slrotig 
alcohol  by  mc-ana  of  a  nyrtngc  wllh  a  needle  cnnul.i ;  or  ooo  pnd  of  the  segiiieul 
DMjlMtMand  the  alcohol  lutroilucud  through  a  fuuuel  iit  the  other,  whii-h  is  thru 
Ugnted.  TtM  aegments  lu  be  pruerrcd  slinuld  now  be  pliu^i^d  unopcni-<d  In  itroug 
alcohol.  After  tWL-Dly-fimr  hniirx  thrj  may  in-  opi-ncd  vilh  KluioniorstharpkDlfe, 
cut  Into  suitable  pieces,  nod  ki^pt  pertuaueatly  Iri  i>igh(y-[)er-eeut  alcolio).  Intea* 
Uiial  voQteatt  tnay  be  wuaheil  out  with  alcohol  before  flUlug  the  gut. 

The  Stomach  and  Duodenum. — We  now  introduce  tite  entero- 
tomeinto  the  duodentitn  at  it«  transvente  ]H>rtion,  and  open  it  on 
the  convex  Iwixler.  \Vhi*u  tho  pylorus  is  reached  the  incision  is 
cjirried  obliqin-ly  over  to  the  grwiti-r  curvalun^i  of  tin?  stumnch,  along 
which  it  ix  extended  us  far  as  the  a>8ophageul  opening,  and  the  organ 
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oxaminwl  in  situ  ;  or,  if  a  more  careful  examination  of  Uie  stonuu^li 
is  called  for,  after  ascertaining  whether  or  not  the  bile  duct  is  per- 
vious (seelielow),  the  duodenum  and  stomach  maybe  removotl  to- 
gether, and  tho  sttoniach  oi>ened  and  examined  on  the  table.  (If 
poisoning  im  »uin>efUHi  a  ligature  should  have  bwen  placed,  enrHer  in 
the  exnmiuation  (see  ahovo),  an>uiid  the  lower  end  of  the  ce»ophaguA 
niid  the  duodenum.  The  t<ti>mach  and  diKKleuum  nre  now  removed 
together  unopeneA  They  aro  to  bo  opuued  in  a  carefully  cleansed 
glass  jar,  and  after  an  inspection  of  the  raucous  membrane  and  the 
oontent»  with  the  naked  eye  and  a  hand  lenx.  Htomach,  dtiodeiiuiu, 
and  cinitt-nTs  are  to  be  sealeil  in  tlie  jar  fi>r  the  ehuiiUMi, ) 

We  now  look  for  the  oriilce  of  the  bile  duct,  which  will  be  foandH 
about  tho  middle  of  Xhv  dciwondiiig  [lortiou  of  the  duodenum  on  its 
coiK-avo  border.  Pn.'«iiiro  mi  tho  gidl  bliulder  or  on  tlie  common 
duct  will  usually  cutiiie  the  bilv  to  flow  into  the  intestine  if  the  ducts 
nns  pervious.  But  a  sufficient  degree  of  sto))}>age  may  ejcist  iu  tbo 
ducts  to  fpve  rise  to  marketl  symptoms  of  disease  without  preventing 
the  flow  of  bile  under  these  conditions,  even  with  a  moderate  prosKure. 
A  long  director  in  now  })assecl  into  tlio  gall  duet,  whicli  is  laid  com- 
pletely open ;  ulcerations,  cicatrices,  gall  stoni-ri.  intlauimutory  le- 
8)0118,  and  tumors  nro  I'Kik^nl  fur.  In  etricUin^of  tho  gaU duct  the 
mucous  membruuo  ubov«  will  uftwi  bo  found  bile-stained,  while  bv 
low  it  is  colorletH.  At  this  pointy  should  there  be  any  special  re-aiMn 
for  doing  so,  the  portal  vein,  which  hes  clijse  Whind  tho  ductus  cho- 
ledochus,  should  be  opened  and  examined  for  periphU'liitii*,  phlebitis, 
and  thrombosis.  The  mucous  membrane  of  the  duodenum  and  sto- 
ch  are  now  rin.'Hxd  off  and  examined.  Acute  inflammations  from 
au«tic  p<>i.s<iit!<.  chronic  catarrhal  iiiflamitixtionK,  hiemorrhages,  ul< 
c«rs,orot<i<>ii.<,  HWcltiiig  of  tho  solitary- foltick-tt  (lymph  nodules),  andfl 
tntiHnv  aro  lesions  m<K«t  fnipicntly  seen.  We  soinetime«i  find  a  dif«^l 
fuse  congestion  of  ths  stonuK'h  similar  to  that  produced  by  irritant 
poisons,  as  a  result  of  doses  of  croton  oil  given  just  before  death, 

iVMM-MfhffA.— Th«  MOBo  in«tboda  aliould  be  \itrd  la  tor  the  inttsifiiM  (ncc  above);  | 
TanMn  ■lionU  be  cul  Into  amall  pleoat  *iid  hanleacd  in  JlniWr'ti  flulil. 

The  Liver.— to  remove  the  liver,  tlie  diaphnigm  is  first  divided: 
on  one  side  of  the  suspensory  ligament  as  far  Imck  as  the  spine  ;  tli« 
sospeneory  ligament  is  then  di\nded  ;  then  the  right  and  left  Iobt« 
being  in  tarn  ntist'^l,  the  lat^^ral  ligaments  lu^  severed.   Tlieu,  evizing      , 
the  left  lobe,  the  organ  is  drugged  oblitjuely  downward  into  the  al>-^^M 
dominal  carity,  the  remaining  attachments  l)eing  di^isected  away.  ^^ 
The  liver  is  first  laid  on  its  superior  surface  and  the  gail  bhtdder  and 
its  contents  examined.    The  cliaracterof  tho  gidl  is  to  be  <]etennine<l, 
and  gull  8touc»,  ioflainmatory  Ivsious,  and  tamoi«  sought  for.    To 
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determine  tlionctuu]  ttw^o!  ihv  orgtiii,  it  slionlil  be  both  mcjwun.-d 
F'and  wfigbed.  Its  size  vhHps  gn-atly  in  different  healthy  imiiviiluaK 
I  bat  in  geoeral  it  may  be  said  that  it  meaaiiren  from  25  to  30  cin.  (10 
[*t»i  12  ill.)  transversely,  from  15.3  to  IS  cm.  (i>  to  7  in.)  nntero-po»to- 
Iriorly,  ami  ubout  'J  cm.  (Sj  in.)  at  its  thickest  jwirt ;  the  ordinary 
I  bulk  i»  about  33!)  t«  '■J52  c.c  (90  to  100  cu.  in.) ;  its  onlinary  weight 
L  between  1,550  to  1,860  gm.  (50  to  CO  oz.).  In  children  its  weight 
I  relative  to  that  of  tlie  body  is  greater  than  in  adiilti^.  The  liver  is 
I  increa-teil  in  size  and  weight  during  digastion  and  by  congestion 
[frum  any  cansii. 

I  The  Hurfiivo  of  thu  liver  \»  now  exaininc-d,  and  it  is  then  laid  on 
ritji  lower  surfHce  and  several  dw-p  inciNiuiis  mude  from  the  convex 
I  Burface  downward.  The  color  mid  consistence  of  tlie  liver  tissue 
I  tihould  be  noticed,  also  the  distinctness  with  which  the  lobular  out- 
I  lint^  caji  lie  seen  ;  whether  or  not  the  cientres  of  the  lobulen  are  con- 
I  it**"''*'^  '^^  their  peripherics  ligliter  in  color  than  usual ;  the  preseuce 
I  of  tomore,  tubercles,  abinceiw,  ecchiniM'Oircus,  now  connective  tissue, 
I  and  pigmentation.  Suxpccti^id  lunyloid  dogouoration  should  be  tested 
I  for  by  the  iodine  solution  (p.  'ih). 

I  We  often  find  the  surface  of  the  liver  of  a  greenish  or  very  ilarfe- 
I  bi-own  color ;  less  frequently  the  same  color  extends  into  the  sub- 
[  Buuice  of  the  organ.  This  discoloration,  which  is  entirely  ]><>st- 
I  mortem,  i»,  like  Uie  i«imilar  discoloration  of  other  internal  orgjtria, 
I  produced  by  the  action  of  the  gases  or  putrefaction  on  the  coloring 
I  matter  of  the  blood, 

I  Prt*matii>ft. — For  the  study  of  parencliyraatotu  degeueratloD.  sections  at  tlie 
I  Iretfa  f roxen  tlimeor  iruaU  t«aaMl  rmf^uii'iita  sUuulU  be  txamluttd  fa  balf -percent 
I  salt  (olutJoii.  For  general  purposes  small  pieces  xhouUl  be  hardened  in  MdUer'n 
MaU  or  la  alcohol,  Tuini>ra  should  be  treated  In  the  Bnmc  waj.  In  many  cavx  of 
tnuked  drrbotia  the  topography  of  the  Icston  is  l>eBt  do iDi:>n>il rated  by  lujcclEng  ilie 

oTgHD  wflh  blue  gelatin  thruu^b  tliu  portal  vein  aud  lUeu  batdening  in  Nlrong  al- 

cobo). 

7Ti#  Paacreas, — Tliis  orgitu,  of  a  hgbt  yellowii<h-rcd  color,  is 
elongated,  irregiiliirly  prismatic  in  shape,  and  flattened  antero-pos- 
teriorly :  the  right  end,  called  the  head,  is  broader  thiui  the  rest 
and  li«)  in  the  concavity  of  the  duodenum.  The  remainder  of  the 
organ,  the  body  and  tail,  are  usually  ta]«ring  and  lie  transversely 
in  the  nlxloininai  carity,  the  tail  rfaching  to  the  spleen.  Its  size 
and  weight  vary  ctmsiderably  ;  its  n.sual  length  is  from  IS.3  to  2U.3 
cm.  (U  to  8  in.);  its  breitdth  ubuut  3.H  cm.  (U  in.):  its  thickness 
about  1.3  to  3.5  cm.  (^  to  1  in,);  its  weight  is  usuidly  from  70  to  lOH 
gm.  (2i  to  31  oz.).  The  organ  may  be  nwnded  instead  of  fluttcnod  ; 
the  head  and  tail  may  be  disproportionately  large  ;  the  tail  mjiy  be 
unusually  long  or  may  be  divided  or  curved.     The  superior  mesen- 


tone  artery  an(J  vein,  which  iia-ss  I)ohinil  llu-  ghiiul,  arc  nsat!' 
cmbeddt'd  in  it,  hut  iiro  iKt>iDotim>f»  oomplot^ly  vnclosed. 

A  loa^tudiimt  inoisioa  should  l>e  toade  thmut^b  the  whole  ^land. 
which  may  rcmaiQ  in  :tHn,  and  its  substance  and  duct  nhouh]  lie 
Rt>arch»d  for  calculi,  tumore,  lual format ion^i,  and  ovidt-iiooit  cif  acute 
and  chronic  infliunmation,  fat  nerro^H,  and  amyloid  di.-tiCt^'itrrati' 
of  the  bl<x»d  vessels.  Tho  i»encreaa  is  frequently  of  «  dark-rwl  color 
fram  p<»t-morU.-ni  utjiiniug. 

fV«Mr«i*(£#n.— PbRloos  of  ihU  wgaa  nbotiltl  be  hanleoed  tn  Mroog  alcoliol,  and 
not  in  cfaromk  aalu,  whtclt  dcfiroj^  Ibn  gluul  cells. 
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THK  ()RXIT4>>rKINARY   OIU>AN'8. 

T^*"  Male  Orfiatiit. — If  the  urino  is  t<j  tw  examiited  it  may 
druwu  off  with  a  catheter :  or  a  vertical  incision  may  be  mwle  int< 
the  bladder  ju»t  above  the  S3^mph>-sis  pubis,  and  some  of  the  urine 
dipped  out.     The  cut  end  of  the  rertum  should  now  W  grasped  with] 
the  left  hand  and  raised  up,  and  this  and  thn   bladder,    pMi«tat«' 
gland,  etc..  dissect«4l  away  from  the  ]>elviR,  the  knife  bi-ing  carriM 
cloHO  to  tho  bone,     Tho  bladder  i:*  now  drawn  Iiackward  and  thej 
loose  tJmuo  closv  under  the  syniphyitiK  pubis  cut.     The  body  of  thej 
penis  i»  then  sbovixd  Ijitickward  within  the  skin  and  dissected  awaj 
from  behind  beneath  the  symphysis,  and  finally  cut  off  just  liehindj 
the  glana  penis.     The  penis  and  bladder  are  now  dra«Ti  backward] 
and  upward,  and  the  pelvic  organs  removed  together.     t>r,  the  (leuitfj 
may  l>e  romoviHl  by  sawing  away  the  bones  alxjve  tho  pubic  urch,i 
aii<l  then  din^tecting  away  th«  |>eni^,  wheeto  root  is  thus  vxpotsed. 

Th«  pelvic  orgtins  Are  then  laid  on  the  table,  the  bbidder  upper- ' 
most :  a  long  director  is  pasaed  into  the  urethra,  which  is  opened  on 
its  upper  surface  through  its  entire  length,  and  the  bladder  widely^ 
opened.  In  the  urethra  tlie  presence  of  strictures,  divorticulfc, 
nlcers,  inflammatory  lesion.i  is  t<>  be  notictxl ;  in  the  bladder  inflam- 
matory Wions,  il\^tert^op^lieA,  <Mngcj*tion  and  ecclinnosis  of  the 
miKvius  mcmbmiie.  Iiyperplit.-<iu  and  ulcers  of  th»  l}-iu[^  nodules, 
and  tumors.  The  organs  are  now  turned  over ;  tlie  rectnm  opened 
and  examined  for  variwise  veins.  luBmorrhages,  ulcers,  strictures, 
and  tumors.  The  pnjstate  gland  is  then  cut  into  and  the  presence 
of  calculi,  inflammatory  lesions,  hypertrophies,  and  tumors  ftought 
for.  Lastly,  the  ivsieitite  itmniHate-t  are  exarainwl.  in  which,  thot^h 
raivly,  we  nmy  find  e\idencca  <>(  tulwrcuLir  intlanitiutt i<^ri  and  lUIa- 
tatiou. 

The  Testicle-H  may  bs  removed,  when  necessary,  wthout  ciit-1 
ting  tho  scrotiun.  by  enlarging  the  inguinal  canals  from  tvitbin  and . 
crowding  the  gUmds  through  them  an<l  cutting  them  off.  ThaJ 
average  weight  of  the  adult  testicle  with  iti*  e[Mdidymis  is,  accord* 
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I  ing  to  Kranse,  from  15  to  24.S  gm.  (a1x>ut  from  i  to  }  oz.)     Intlum* 
I  matory  Ivsious,  tuberculosis,  abscesses,  and  tumors  are  the  most 
f refluent  lesioiu. 

Pfttmiti«n.—Tbe  UFCtUml  canal  auil  bladder  tiwy  be  pioned  open  and  bardrned 
[u  eloobol.    The  prostnlc.  viaJRube  aoininulu*.  tcaticle,  and  tuuiun  t^liould  be  liuril- 
\  ■tvtd  in  MtUkr'8  fluid  i>r  ulcohol. 

The  Female  Orgatis. — Tbe  position  and  general  cunditiou  of  the 

,  pelvio  organs  should  firnt  bo  determined  by  inHpectioii,  Abnor- 
mal adbesiitiu*  of  the  ovaries,  broad  lineaments.  Fallopian  tubes,  and 
uterun ;  iiialpositioiis  of  the  uterus  ;  Hubserous  tumont  of  the  uterus, 

[and  o\-ttria.ii  tumor!<,  are  frequnntly  i>b»erved.     HnMnorrhago  into 

'  the  posterior  cul-d(v»Hc  is  st^nnetiinos  found.  The  nriiiu  eliuidd  be 
collected,  if  necessary,  an  abovu  directed  ;  tlit^  orgami  shoidd  be  dis- 

l*ected  away  laterally,  as  in  the  male,  care  being  taken  not  to  injure 
the  ovariea  and  Fallopian  tubes.    The  bladder  is  then  drawn  strongly 

'  Tjuek>\'ard  and  ujiwavd.  and  dissected  away  fi-orn  tbe  s)^lll)hysi.^  and 
the  pubio  areh,  luul.  the  point  of  the  knife  Iwing  earrietl  forward 
and  down«-jird,  tin;  vagina  is  cut  ofT  in  its  lower  thin.!,  the  rectum 

'jteveretl  juMt  abovt;  the  auu.s  the  ivmtiiniug  utlaclnnLnts  cut,  and 
tbe  pelvic  organs  t«ikvn  out  togi'tlicr.  If  it  be  ueoessiirj-  to  remove 
tlie  external  generative  organs,  aft^r  freeing  the  lateral  surfaces  of 
Uk*  internal  organs  and  the  bladder,  the  legs  are  widely  sepanited 
and  the  vidva  and  anus  circumscribed  by  a  <i(*ii  inoi-siun.  The 
tlxau*^  close  l>eneatli  the  pubic  arch  are  now  (1is30Ct4^td  away  from 
below  and  the  vulva  thrust  back  beneath  the  symphysis  :  it  is  now 
seized  aixivo  thv  bone,  and  together  with  tlie  anui*  dissected  away 

[.and  removed  witli  tlie  other  organn. 

The  BUiddtr  i»  tiR<t  opcnwl  and  examined.  The  imlva  may  now 
bo  examined  tor  h)-pertrophies,  inHnmniatory  te&ions,  ulcers,  cica- 
trices, CjTits.  and  tumors.  The  vaijina  is  oi>ened  along  the  anterior 
surface  ;  its  more  common  lesions  are  inllammatioiiti,  tistulfu,  lUcera, 
liimor«,  and  rarely  cj-sts. 

The  Uterus. — Before  o|)t?jiiiig  thi*  oi^nu  its  size  and  shape 
xliould  be  determined.  The  luliilt  virgin  uterus  is  n  |>ear-!4bapod 
body,  flattened  aiiteiv-]>ostcriorly  :  the  upper  [xirtion,  or  body,  is 
directed  upward  and  forward,  wbikt  tbe  lower  pf>rlion,  thoccr\-ix,  is 
directed  downward  and  backwaxd.  It  is  coverwl  anteriorly  by  jjeri- 
toneum  to  a  point  a  little  below  the  level  of  the  os  intenmm  ;  |m>s- 
teriorly,  to  a  i>oint  a  little  Imluw  the  level  of  its  junction  with  the 
vagina.  The  perilonwil  iiivestnient  separates  from  the  organ  at  the 
Hide«  to  form  the  broad  ligtunents.  The  uterus  is  held  in  jtusition 
by  the  broad  and  round  Ugaments  and  by  its  attachments  to  the 

I  Idaddcr  and  rectum  and  vagina.     The  ui)per  end,  the  fundus,  does 
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notcxtoml  nbovp  tlio  level  of  the  brim  nf  the  neUi*.     Its 
I«iigtl)  itt  uboiit  7M  oil.  (■<  in.)  ;  itf  btxuultli  nlH>ut  •'■.  1  rni.  ('i  in.)  ;  its 
thickness  about  'i.S  cm.  (1  in.) ;  itH  (ivuni{{<u  wt-it^lit  is  tibout  31  to  4i 
tcni.    (1    Ut    Ij    )]£■).      During   ntuii^truiiiioii   tlio  titeriis  is  eli^htly 
eatargod  aiid  tlie  mucoiw  tuciBbrHiie  of  the  body  l>eoi>meH  thicker, 
softer,  and  its  vessels  engorged  with  blood  ;  while  its  inner  aurfiw^e  i 
mort^  nr  lo»»  thickly  covere<l  wiih  blood  and  cell  detritiB.     A  (K'^-scrip- 
tiou  of  thu  ooniplioateti  chaiigat  in  the  iiteniit  which  pre^fruuioy  vntjtik 
may  be  found  in  the  works  on  oU<t«trio«,      Aftvr   |>n.'giiaui'y  tbo' 
uterus  dodi  not  rutuni  to  its  originiil  eizv.  but  n>nu)inH  )K>m«what 
larger ;  the  os  is  widvr  and  froqiicntly  ft>Mured. 

We  not  infrequently  find  in  the  niutxius  membrane  of  th«^  lower 
port  of  the  cer\-ix  small  transparent,  splieroidal  structures,  called 
ovula  Niilxtlhi  ;  these  are  small  retention  c3'sts  caused  by  the  closure 
of  Iho  orifiifjt  of  the  mucous  glands  of  the  part.  The  niftra  common 
li'siouM  obsurvinl  in  llie  utorus  aro  maltxmitJons,  niHlfomiations, 
luceratioiis,  ulcurations  of  tiiotvrvix.neutoand  chronic  inttammation 
of  the  mucous  mernbrano  or  musmluriiii,  or  both,  thrombosis  and 
intlammation  of  the  veins,  and  tumors. 

In  the  infant  the  uterus  is  small,  the  btxly  flattened,  the  o*r%-ix 
4lispro)>ortionately  large.  During  childhood  the  orgHti  incrvuses  ia 
si<«,  but  the  body  renuuns  small  in  proportion  to  the  cervix.  At 
pulx'rty  the  sluv|)e  c-luuigiM  ami  Th.*  bi>iiy  Itucumes  hirgt-r. 

The  Ovaries  are  (litUciiod,  ovoidal  bodies,  situated  one  on  each 
side  and  lying  nettrly  horisontally  at  the  back  of  the  broad  ligament 
of  the  iiteniH.  Their  size  is  variable  jiiid  tliey  are  tmually  lax^'st  in 
the  virgin  statn.  Their  average  weight  is  from  3.ft  u>  »j..'i  gjn.  (.'(  Ui 
S3).  They  measure  about  3.8  cm.  (1i  in.)  t»  length,  1.9  cm. 
(J  in.)  in  hniadth,  and  nearly  I.-t  cm.  (}  in.)  in  thickness,  Tho  sides 
of  the  «ivary  and  its  i)0!»tcrior  l>onler  are  f rw  ;  it  is  fUtJtched  aloo^ 
tho  anterior  bonier  ;  to  its  end  is  attached  tho  ovarian  Ugament ;  to^ 
its  outer  extremity  one  of  the  Hmbriie  of  the  Fallopian  tube.  The 
ovary  is  covered  on  its  free  surface  bjr  cylindrical  epith^um,  and  its 
surface  is  leas  glistening  than  the  general  peritoneum.  Tho  iturface 
of  tlie  ovary  is  smix>th  in  the  young,  but  bet^onies  rougher  and 
depres»<e<l  in  spots  as  the  prooess  of  ovulation  guos  on.  In  adult 
fi.inalt^  we  ujtiially  find  corjioni  lutea  tu  their  viu-ious  stages.  We 
shouhl  seek  for  evidences  of  acute  and  chronic  inriainmatioos,  for 
tumors  and  cyKt». 

The  Fallopina  T^iftci.  King  in  the  upper  margin  of  tho  broad 
ligaments,  are  from  7.0  to  10  cm.  (.3  to  -I  in.)  in  length.  The  length 
often  differs  considerably  on  tho  two  sidc«.  Tliey  <^\»nimence  at  the 
upper  angles  of  the  uterus  as  small  perforated  cordtf,  which  become 
larger  further  outward  and  bend  backward  and  downwanl  toward 
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the  ovarr.  They  benninBte  in  an  expaiidtxl  fimhruitod  oxtremity 
about  2.5  cm.  ( 1  in.)  beyond  tho  ovary.  Thoy  are  covorod  hy  jwri- 
ton«unt,  and  the  »mci>n«  rnvmbnijio  lining  tht>in,  continuous  with 
thnt  of  iht>  uturu»,  t»  thro\v-n  into  longitudiniil  folds.  Malpositions 
by  ndh«fiioiiK.  closure,  inflamni  tit  ions,  and  t-Vfts  are  tho  more  com- 
nuHi  leeious.  Tha  possibility  of  tubal  prej^ancy  should  bo  boroo  ia 
mind. 

PMMrivtfm.— All  ot  thcM  orgEUi.i  un^l  tlieir  luraor*  may  Im  liardRncd  ia  lldller's 
fluid.  The  isgia*  should  he  Gimtohrd  flat  on  cork  nnd  tlic  rnTitj-  of  1)10  uloru»  laid 
wid«  opcD.  Great  c»ra  should  be  taken  not  10  lourh  cUhnr  the  inlornul  BurriLOi  of 
Ui«  ut«ru3  or  the  external  mrfdoei  of  the  oradai,  since  ia  l)oili  the  epitbelium  in  ver}- 
■eaaily  rubbed  off. 

It  is  better,  nft«r  oponiiut  them  hj  n  irniwrcnie  IndilQii,  to  siupcnd  tlie  OTarlea  b;.- 
a  (bread  In  a  Jar  of  lb«  prewrvaitvc  iliild  than  ii>  l«t  ttumk  lie  OQ  the  boliom.  stacu  tlic 
«pi1li«lluiu  la  tb tin  leis  liable  lu  be  rubbed  ufl.  Larger  eystaof  tlie  orary  fnrcxbibi- 
liuo  parpo.ici  should  be  di.itcndod  vrilb  prcscrvutlvu  Uuid  (see  p.  fiS;. 

AUTOlVIEJl  IK  CAHZS  OV  SVSPaCTKa   POIHOXIXO. 

It  18  iLlwA%it  host,  in  CHM^s  of  suspuctod  poisoning,  to  preserve  for 
tho  chemist  not  only  tho  isti>in>n'h  mid  inlJwtino.  but  the  entire  liver 
and  brain  ;  or,  if  iwrtions  of  tbe»e  only  can  be  saved,  tliese  portions 
should  be  carefully  weighed,  as  well  as  the  entire  organs,  and  the 
relative  amount  of  tissue  reserved  carefully  noted  at  tho  time.  It  is 
fvt-n  woll,  iiartit'uLirly  in  cjisos  in  which  the  administmtiiin  of  th« 
rwuiily diffusible  jioiMoiis,  such  (tsjirsi-nio.  jtlrychnia,  etc.,  issuwiRtcttid, 
to  prewrvo  tho  whok'  of  nil  of  tho  iiiti-niiil  organs,  tt^-thtir  with  a 
lurgeirieceof  miisclo  and  iKim.^:  sim-o  with  ljirgt<  ([uantitivs  of  tissue 
Uie  results  of  the  chemical  wnalysiM  depend  less  uiwn  calculations, 
and  are  hence  more  comprehensible  to  the  averaf?e  jury.  In  all  such 
caaea  jars  should,  if  po«sible,  be  procured  which  liave  never  been 
ns<^  beforf,  and  these  hhouUi  be  carf-fully  waslietl  and  riri.^d  with 
dii*tilltii  watt'i-,  Thi.^y  should  liavo  glii;^s  stj»piH'r.s  anrl  Iw  8ua!ed  at 
oiicu  And  carefully  lal)i>lli.td  before  leivving  thv  hands  of  thu  operator. 
If  they  can  be  dcli%-cnHl  to  the  chemist  without  much  delay,  they 
should  have  no  preservative  fluid  added.  If  thvy  are  to  bo  kept  for 
a  considerable  time,  pending  the  action  of  a  coroner's  jury  or  for 
some  other  rftason.  a  small  quantity  of  pure,  strong  alcohol  may  be 
pouri'"!  over  tht>m.  In  this  case  the  ojierator  should  be  jmrticulnr  to 
prwtTVo  a  (quantity,  at  least  half  a  pint,  of  the  s|W!cimen  of  alcohol 
used,  in  a  cl«in.  soalcil,  nnd  lalktUed  bottle,  si>  that  this  may  bu  tivttud 
by  the  chemist  and  l>e  proven  to  K»  fi-on  from  tho  poison.  It  is  better 
in  all  cases.  how«vor,  to  avoid,  if  possible,  the  use  of  alcohol.  In  all 
autop^es  which  may  have  medico-legal  importance  full  not«8  should 
be  taken  by  an  assistant  as  the  operation  proceeds,  carefully  read 
OT«r  immediately  afterward,  ami  dated  and  kept  by  the  opea-ator  for 
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future  reference.     Tho  laKOliii^  iukI  disposition  of  the  jara  should  be 
fecorded  in  tJie  notes.     Tlie  s]}ecimeQB  should  nr>t  for  a  m(inM>-nt  Ik 
out  of  the  sight  of  the  operator  luitil  they  are  pla^^  under  lock  and. 
key  andiHwl,  or  are  delivered  to  Rome  authorized  person,  )«■>  that  the 
may  he  no  i|tii)^tii>n  of  their  identity  should  the  caiie  come  into  vourb 


EXAMtJfATiON"    OF   THE    BODIES   OF  NEW- 
BOIUS"   CUiLDKKN. 


In  examining  the  bodies  of  new-bom  (children  we  may  have 
determine,  bosidett  the  ordinary'  lesioriH  of  disease,  tho  age  of  the 
child,  whether  it  waa  Ijoru  alive,  how  lonu  it  has  been  dead,  what 
was  the  cause  of  death. 
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(iENERAI.  IXSPKCTION. 

7%«  fiiee  and  Aye, — Casptir'  gives  the  following  d«wcriptioii  < 
the  fcBtus  during  the  different  months  of  intra-uturiue  life : 

Al  the  ftmrik  tvi'fk  the  embryo  is  8  to  13  mm,  ( (\  t-)  /e  in.)  lonf^^ 
Tho  cleft  of  the  utoutli  and  two  (wints  indiniting  the  eyes  can 
reooguizod  in  the  head.     Tho  oztroiniti«e  are  represented  by  litt 
wart-Iiko  projections.     Tho  heart  am  l»e  diKtingitiithed  ;  the  liver  W 
disprojjortioiiately  targu.     The  inubilical  vessels  are  not  yt-t  fonned. 
The  entire  ovum  has  about  the  sixe  of  a  walnut.  ^| 

At  tli«  fiighfh  week  tUe  embryo  ia  ■i.S  to  4  cm.  (t»5  to  l-f^  in.)  long.^ 
The  lu^d  foriiiH  mom  tluui  a  third  of  the  entire  body  ;  the  mouth  is 
very  Inrgu;  tlm  nose  and  lijR*  cjui  be  distingnisht^l.  but  not  the  ex- fl 
ternal  vor.    The  hand  is  longer  than  the  forwirm  ;  the  fingen*  ana  " 
formed,  but  joined  tof^ther  ;  the  toes  look  like  little  buds ;  tho  boIvm 
of  the  feet  are  turned  inward.     The  position  of  thi^  aiuis  is  indicatod 
bj-  ft  point.     The  aMoinen  is  closed.     All  tho  vbtcova  can  be  recog- 
niaed.    Ceatrcs  of  ossitication  are  formed  in  the  apofdiysij)  of  the  fir»i 
oerviral  vert<^bra.  the  liimiunis,  radius,  scapula,  ribs,  and  cranial 
bones.     There  are  rudiineiitjiry  extvnml  g»;nit)iU,  but  the  sex  aui 
hardly  be  distinguishe<l.    The  ovum  has  about  tho  siz<4  of  a  bNi'a 

egg- 

At  tlie  fwet/lh  iceeii  tho  jtlacenta  ia  formed.     The  embrj'o  ia  5  ti 
C.5  cm.  {t  to  'i^  in.)  long  and  weighs  about  Zi  gm.     The  heod  ia 
separated  from  Uio  tliomx  by  a  ditttiiict  neck.     The  eyes  and  mouth 
are  closed.     The  nails  can  bo  i»on.'civi?<l  on  tho  fingers.     The  sex  can 
lie  recognizeil.     The  umbilic4»l  cord  is  insert*-"!  niair  the  pubea  ;   the 
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muscles  bo^iu  to  bo  rvfogiiiziible,  Tho  thymus  iin<!  siiprMromil  cap- 
«ul«ti  uro  f ormeil.  The  cerebrum,  t-erelWlum,  medulla,  arid  theoitv- 
itieti  of  the  heartc-aa  bo  recoj^iized.  The  bumeruK  is  l.fmin.  loug ; 
the  rodiuB  5.5  mm.;  theiilim  <i.iimm.;  the  femur  and  tibia  4.4  to 
ti.Smm. ;  the  fibula  5.3  niiii.     Tlietiviun  isa.s  Uirgt>  sn  a  goose's  egg. 

At  tiiQ si J-tet-uth  wpek  theembrvD  i»  \9  ti>  15  an.  (.3  to  fi  in.)  long 
aod  weigli.s  '7  u>  y:i  gm.  (-ii  t<i  :i  nx).  Tlieskin  is  of  ;i  njsivred  color 
tind  has  considvrublo  ronsisU-uce.  Tho  forituitiou  of  fat  in  the 
Bubcutuuouux  tisxuo  has  bi'^m.  Tho  ijcrotum  and  labia  aro  fnnned. 
Tho  fa«e  begins  to  assuino  its  characteriatic  ii[>[)earnuL-e.  TIrto  itt 
whitish  meconiiun  lu  tlie  duodenum.  The  liver  is  mrt  so  disproijor- 
tionately  large,  and  the  gall  bladder  is  forinetl ;  the  aims  is  opeu. 
The  length  of  the  humerus,  radiu.s,  ami  ulna  is  1.7  cm.  ;  the  femur 
ami  tibia  S.t4  to  1 1  rni.  The  rjiloaneuH  l>egins  to  os»fy  at  the  middle 
of  tilt!  fourth  month. 

Attho  <rr*Ji/i>//i  tret'A' th«i>mbryo  is  a'J  to  28  cm.  (lOtollin.) 
liHig :  it  weighs  from  i^5  to  :i'M  gin.  (7/e  to  ^0  ox.).  Tht)  uaiLs  are 
<{uite  perceptible.  There  is  a  thin  do(vn  on  the  head.  Tliu  lieitd 
is  still  disproportionately  large,  ticcupjnng  about  one-fourth  of  {h« 
l»ody.  There  is  as  yet  nono  of  the  vemix  casea'4a.  The  BecretioH  of 
bile  has  oomnn'ncwi  anil  stain.-*  thy  mri'oiuinu.  'I"ln*  insertinn  of  the 
umbiliual  cun)  ii<.Ktillfurthri'<itf  fmiu  thupubt^s.  T]n:  livt-r,  heart,  and 
Vidian's  uro  largi'  in  proportion  to  the  otlier  organs.  The  cuuvolu- 
tious  of  the  brain  cannot  be  recognized.  The  humerus  is  3.«  to  -i 
cm.  long;  the  radius  2,';  cm.;  the  ulna  2.8  cm,:  the  femur,  tibia. 
an<1  tibnlii,  each  2.";  cm.  The  antragalus  and  the  upper  part  of  tlie 
itU-rnnui  Ik-gin  toottiify. 

From  ihi.-*  time  on  tho  U-ngth  of  the  faatnn  forms  an  approxi- 
miit^-ly  acouratti  basis  for  tho  estimation  of  its  agr.  From  this  pe- 
riwl  till  Us  iiuUurifif  the  Iciir/fk  of  the  /ieln.s.  dvtiu-iiimvd  in 
ceniimelres,  cori-esponds  (o  uboitt  ofie-fifth  of  ihe  number  of 
months  of  its  atje.  From  this  time  on  the  weisht  exhibitj*  tiuirked 
individual  diffeivnces,  and  is  therefore  a  lesw  reliable  criterion  of  its 
age  than  m  tliv  length. 

At  tho  fw^iiiij-foHrtk  ttwA*  the  embryo  is  :JI  to  :i4  em.  (12  to  13 
in.)  long  and  weighs  ^>n  to  875  gm.  (>4  to  'i>i  oz, ).  Tho  lanugo  and 
%-eniix  caseosu  are  formed.  The  skin  is  of  a  dusky  cinimhar-rod 
color.  The  meconiiun  is  ilarker.  The  scrotum  is  empty,  small,  mid 
red  ;  the  labia  majura  are  jirominent  and  held  apart  by  the  project- 
ing cUtoris.  The  pui>illary  membrane  is  pri.'!ii«it  and  readily  i-ecog- 
niaed.  The  length  of  tlmhumcrnsand  radius  is  ;j..'i  em.  ;  of  the  ulna, 
femur,  tibia,  and  tihulu,  eaeh  3.7  cm. 

Attheticeiity-eirfhth  week  theembrj-o  is;Hi.4to:j!.icm.  (U^  t"  I'li 
in.)  long  aiul  weighs  1,300  to  1,750  gm.  (48  to  £7  oii.).    The  luur  it 
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mnre  abundant  and  longer.  The  (;reHt  fontan<>U«  measures  atiout  4 1 
vm.  (H  in.)  in  dianipter.  and  all  of  the  fontanplWnii)  n-itiliiy  jjer- 
cinvL-d.  The  nkin  in  of  a  dirty-reddiidi  color  and  alxindiintly  Ix.-F'Ot 
vritli  tlie  UuiUf^  mid  vemix  ca-seosa.  Tlie  Ini^t  inlv«tinu  fOiituin:«. 
much  mwonium.  Tlw;  Iiiin»'nia  is  t.'i  lo  5  cm.  lonj^;  Iho  mdiuit  3.7 
cm.;  the  ulna  4  em.;  tlic  ft-niur,  til>iu,  und  tiliula.  each  i.'i  to  4.G 
cm. 

At  thrt  thirl {/-^eeonct  ireek  tbe  embryo  is  :W  to  41. R  cm.  (I.'l  lo 
16i  in.)  lo»«  and  wei^-Us  1.500  to  2.500  gm.  (48  to  81  ot).  Tlwakiu 
in  Uglit<^ir  in  <'olor;  tha  pupillary  m«>mbrane  has  disap)>eared.  Thi* 
tefiticW  nas  in  tlio  ttcrotnin  or  thn  inguinal  <vinal ;  tlie  ialHa  are  ^till 
widely  apart  and  tlioclituris  prominent.  TIk'  iiaiU  renoli  nojirly  to 
tbe  end!!  of  Dm  flngt-rs.  Tlio  Innnvrus  ii*  'I  to  5.i  cm.  long:  the  ra- 
dius-t  tu4.'J  cm. ;  the  uliui  4.S  to  5  cm. :  the  femur  5. 3cm.;  the  tibia 
and  libuU,  each  4.S  to  5  cm.  The  last  sacnil  vertebra  begins  to  os- 
«fy. 

At  tbe  thirlt/'nixth  treek  tbe  embryo  ib  44.2  to  46  cm.  {17.4  to  18 
in.)  long  and  weighs  about  3.000  gm.  (07  on.).  The  scrotum  begins 
to  become  *vrinkU«il  and  Uie  labia  lo  clos«\  Tlie  liair  liocomes  more 
abundant,  wbik-  tbe  lanugo  iM-giritt  to  diminish  in  luiiouiu. 

At  the/or/jW/i  rrtvA:  the  feet u«  i*  fully  develojw*]  and  Ibe  term 
of  its  intra-uterino  bfe  accomplished. 

The  fresh  coriwe  of  a  new-lK)m  c-bild  at  term  no  longer  resembleA 
that  of  the  immature  f<ettis,  Tbe  nkin  It  firm  and  pale,  like  that  of 
an  itdult.  The  lanugo  ban  diwL]i[)eainHt  except  on  the  shoulders.  In 
the  majority  of  atm'-i  tlio  Imir  on  tb»  hen<l  i-n  1.5  tu  2  cm.  (|  to  J  in.) 
long.  Thy  grwit  fontunollc  is.  in  tbe  avemge,  2  lo  -'I  cm.  (-fg  to  l-fg 
in.)  long.  Asdetenninvd  by  ati  analysis  of  (Kil  cjim«,  the  avemge 
length  is  20  cm.  ('-iO  in.),  tbe  weiglit  3.256  gm.  (105  oz.).  Hie  naik 
are  hard  and  reach  to  the  tips  of  the  fingeth,  but  not  io  thoite  of  the 
toes.  Tho  cartilagiis  of  the  ejirs  and  iiosm  are  hard.  The  labia  are 
more  nwirly  clowid.  An  o^itication  centi-e  in  the  lower  4<piphyi<is  of 
tbe  femur  should  IwH^iugbt  for,  as  it.i  prejteiire  in  one  of  the  most 
reliable  signt  of  the  maturity  of  tlio  fa-tus.  If  >t  is  aljdtent  the  ftetiu 
19,  as  a  rule,  not  more  tlian  tbirty-seven  weeks  old  :  but  in  rarecasest 
it  may  be  absent  at  term.  A  centre  of  ossification  I  mm.  (,0.'l9  in.) 
IQ  diameter  intUcates  an  age  of  37  to  38  weeks,  if  the  cliild  was  bom< 
de-tulordiod  soon  after  birth.  Karely  it  is  no  larger  tlian  this  nt 
term.  A  dimneter,  at  birth,  trf  I. .5  to  ;i  mm.  (.0.58  to  .V>1  in.)  indi- 
cates un  ago  of  40  wcelcs.  A  dimnotor  of  les^s  than  'J  mm.  (.351  in.) 
indicates,  us  a  ndc,  that  the  child  has  lived  some  lime  after  its  birth: 
a  lesadlameter  tlian  7  tmn.  (.'J73  in.),  however,  does  not  prove  the 
contrary. 

Tiotnt ^-f our  honr»  after  the  birth  o/ZAcrAtYdtlieskinisfirmei^ 
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and  pali'i*.  Tli««  umbilical  r^rd  in  .snmewhat.ttirivollt'd,  although  still 
«oft  and  bluish  iu  colnr.  Fit>m  the  tt^rond  In  the  third  daif  tho^kiu 
has  a  yellowish  tiuj^i'  wii'l  Ihi'  eutiolo  suim'tiiuci*  niHR-Hi-w  rnickvd. 
The  umbilical  cord  w  hrowni  and  dry.  Vnnn  the  third  to  thefourfti 
d<ty  the  lUda  is  yellower,  and  the  cuticle  U  apt  to  eeparute  from  tho 
skin.  The  umbiHcal  cortl  is  of  a  browniiBh-re<l  color,  fluttoned.  senii- 
traii^parent,  and  twisted.  The  skin  around  its  insertion  is  red  and 
cong«it4>d. 

Thu  hcai)  should  In;  oxatniiied  for  the  market  of  iiiJHrii>a.  Very 
commonly  some  porttmi  of  the  nailp  will  lie  Funnd  swollen  and  infil- 
trated with  blood  antl  t>orum.  This  may  be  the  caput  succedtineuio 
formed  during  deliveni'.  The  mouth  and  nose  should  be  examined 
for  the  presence  of  any  foreign  bodies  which  might  have  caused  suf- 
focation. 

The  neck  shoold  be  examined  for  marks  of  stran^ilation.  The 
umbihcal  coni  may  hi>  twii^ted  arouiiil  the  child's  neck  and  stranglu 
it.  The  mark  lefl  by  the  cmi  U  u.siutlly  c4.iTitintiou?i,  broad,  not  ex- 
coriated, »i>m«liiiic!*  aetrympaiiied  by  wchymojtes  in  the  skin. 

The  entire  body  xliimlil  1".'  examined  for  the  presence  of  vemix 
caseosa.  blootl,  marks  of  injury',  and  the  existence  of  putrefaction. 
It  should  be  remembered  thfit  pntR^faction  is  apt  to  commence  ear- 
Jier  in  the  bodies  of  young  children  tJian  in  tho»e  of  adults. 
I  The  vmbilieal  cord  may  bp  cut  or  torn.  It  ii.siially  separatei*  bj* 
llie  fifth  day,  sometimes  not  until  Iht-tfritb.  If  the  umbilicus  is  cica- 
trizi-il  antl  hwiled  the  child  lijis  probiihly  Ytvvd  for  three  weeks.  A 
zonw  of  redneiw  aro4md  th©  insortion  of  the  «onl  may  exist  prerious 
to  birth.  Rctlness  and  swelling  (which  may  disapjxMir  after  death) 
\vith  BuppiuTition  can  only  lie  found  in  a  chiUl  whi<'li  has  lived  for 
several  daj-s.  The  drjnng  aud  mununification  of  the  cord  may  take 
place  aa  well  ia  dead  as  in  living  children,  it  is  ixvisibli'  for  a  child 
to  die  by  hemorrhage  from  a  cut  or  torn  cord,  either  before  or  after 
it  has  breathed. 

Th«  extremities  may  exhibit  fraoturti  of  the  bones.  These  may 
occur  during  intra-uterine  life,  fnan  injuries  to  the  woman  or  from 
unknown  causfw ;  or  may  bi*  pnxluecd  by  violence  in  deli^'ery,  or  by 
iunai  after  birth. 


INTKRXAl,  KXAMIXATIOS. 

The  Iletid.—Tlw  f  uiit^tnelles  and  sutures  should  first  be  examined 
as  to  tbeir  size  and  for  penetrating  wounds.  An  incision  should  then 
be  made  through  the  scalp  across  the  vertex,  and  the  flaps  turned 
backward  and  f<)rward  as  in  the  «<Iult.  With  a  small  knife  the 
edgea  of  the  bones  should  W  '".■[xinited  from  the  inembranou.s  autmt's 
and  the  dunv  mater,  Ixtginiung  low  down  in  the  frontal  aud  going 
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back  into  (he  iHmlxloiiijil  sutiire  on  either  side.  The  bonett  im>  Uien 
ilravm  outward  and  cut  thruugb  around  the  skull  with  xtrun);  «ci»- 
syrs.     The  hraiu  is  removed  and  examined  tij*  in  th*^^  luUdt. ' 

Effntdoiu)  of  blood— oeplialhsinatomn — may  bo  fvrmMl,  »oon  after 
birth,  lietweeJi  the  ppriiraniuni  and  bone,  or,  moru  rarely.  l>etweeD 
the  dum  maU-r  uiid  bone.  Clottn  aru  nl^io  found  between  the  tUira. 
matvr  und  skull  ;  botwwn  tiiv  dura  and  pia  mater  ;  more  mrply  in 
the  »ubi>tance  of  Uio  bruin,  as  thu  n>«ult  oC  protracted  or  imrtruniMitsl 
deUveries,  or  of  injunMt  nftt-r  birth. 

The  cranial  bono?  may  l>e  malfonnetl,  or  exhibit  the  lesionx  of 
rickets  or  raries.  or  be  indented,  fiitAured,  or  fnurturu<).  These  latter 
k«io»8  may  l)e  produce<l  during  intra-uberiiie  life  by  injvtries  to  the 
inothtT,  by  unknown  cauiiea,  by  diflicult  duliverieti,  or  by  direct  vio- 
lence after  birth. 

In  cases  of  chroniu  int«niul  liydroeephalufl  in  yoiuig  cliUdrea,  in 
which  the  ventricles  are  nuich  dilatod  and  the  brain  sulMitAnou  thinned 
over  the  verte.t.  the  brain  is  very  apt  to  l)e  torn  in  removal,  and  the 
amount  of  dilatation  thus  beoomes  difKcult  of  dctonniiiatioD.  It  is. 
therefore,  beitor  in  such  cases  to  place  a  ]hu1  of  water  beneath  the 
lumd,  or  even  inimon^ii  the  bttter  iii  il,  ami  p^-move  Ilie  bnun  in  the 
water.  In  this  way  it  t1ont.t  after  ix>moval,  supported  on  all  i>i<lvH.  It 
may  now  bo  i^ned  in  thu  wutvr  and  the  extent  of  the  kwion  detu^H 
mined  at  once,  and  |Htrts  saved  fur  microscopical  exiunination.  ^M 

If  it  be  desired  to  preserve  the  brain  for  denioiL-tlnitioa  of  the  le^^ 
Kion  or  for  a  museum  «i)edmen,  it  nbouIdl>etnuiisfvrrvd  unopened  to  a 
largo  jar  cuiitaininj^  a  mixture  of  equal  ]inrtt)  of  alcohol  and  water.  A 
jiurtioii  of  the  vcntricuijir  tlind  should  n<^^^■  Ix-  removed  with  a  syringe 
jirovided  with  a  smitll  ciuiuUi,  and  n^-placetl  by  strung  alcohoL  Tfaii* 
may  be  done  by  puncturing  tlie  ventricles  from  below.  The  fluid  in 
the  jar,  as  well  as  in  the  ventricles,  should  Ixs  chani^ed  in  forty -t-ij^ht 
hours  and  then  gradually  increased  in  htrenjirth  until  the  or>pui  Im'- 
iijiiHV  hard.  Tlx^  brain  may  then  be  cut  transversely  across,  whoo 
tl«*  dtyroe  of  (Ulatntiori  of  tlie  vt-ntriclea,  etc.,  will  l>e  revwaled.  The 
brain,  of  coursu,  shrinks  cimsidonibly  by  tliis  process,  but  ibo  n-la- 
tive  pro[»r1io»B  are  approxitniit^-ly  p».H«n'rvwJ, 

The  bnun  la  normally  much  soft(^'r  and  pinker  tluui  in  the  adtUI 
the  i>ia  more  delicate  :  both  may  bo  much  conj^ested  or  amemlc  wnth- 
'.ut  known  caiLse,     The  ventricles  contain  verj-  little  senmi.     Malfor- 
mations, apoplexies,  hy<tnM?«plialus,  simple  and  tubercidar  : 
toiy  lesions,  aru  to  bo  looked  for. 

Spinal  Curd.  —  Ext ni vacations  of  blood  between  tlie  membr 
of  the  cord  may  occur  from  tlio  8amu  cauiH.-^  as  those  in  the  brain. 
Bjniui  hiiida  is  the  most  frequent  nuilf on  nation. 
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1%e  7%orax  and  Abdomen, — Th«Mar«  oiienM  an  in  tlie  whilt. 
Thi^pi^ritoiu'til  cnrt'ftf  cuiiLuiih  a  vrry  little  oltKn"  itPnitn.  A  reel 
fluid  miiy  Ix;  prixhittKl  Ly  (I(.'i'Oiii]M.i«tiiju-  TIio  ijoritoiifciiiu  ia  often 
tiiv  Beat  of  iiitni-tih>niiu  iiifliLiiiiuHtioii. 

The  Diaphrriijm. — In  still-lwm  infanta  its  convexity  naichos  to 
the  fourth  or  fifth  rib.  After  rewpiratiou  it  reachea  a  paint  betwoen 
the  fourth  and  seventh  ril>s.  Itrt  position  is,  however,  so  variable 
that  it  is  of  littl»  diagnostic  imj>ortaii(>o. 

The  Thorax. — Th(}  thy}iiHx  (j(antl.  tit  tliixponod  very  large,  oouu- 
piift  tile  upptT  pijrlioii  of  tJi"  anterior  iiwidiastinum,  ouveriiig  tiie  tra- 
chea and  larjjw  vtwjsels.  Its  uveragy  weight  i«  about  15,-i  gin,  (i  oz.). 
It  in  iisuaUy  about  5  cm.  ('i  in.)  long,  3.8  era.  (Ij  in.)  v,-ide  at  its 
lovfer  part.  »iin!  about  .03  to  .S5  cin.  (t  t<J  i  in.)  in  thicknrss.  It  may 
be  hyperlrophied  anil  compre)«<  the  lar^  veasebi.  or  be  inflamed  and 
iiuppu  rating. 

The  heart  lits*  more  nearly  in  the  median  line  than  in  the  adult.  It 
weighs frx>m  4>i  to  lOS  giu.  (li  to  :ii  or..).  The  ventmular  walLs  are 
of  nearly  equal  tbifknesw.  Tlio  i»LTit'ai'dium  eontaiiis  very  little  se- 
rum. A  considerable  quantity  of  r«d  fluid  may  tu'cumulatti  here  ana 
result  of  decomposition.  There  may  be  small  extravasjitions  of  blood 
U-m-Ath  tlie  j»eri('ardium  in  stiIl-lK»m  children  and  in  those  bom  ahve. 
Pericarditis  witli  effu.iion  of  serum  aii<i  flbrin,  and  endix^anlitis  with 
con^uquont  elianges  in  the  ^'alves,  may  exist  before  hirth.  Malfor- 
mations and  inal[>i>sitioiis  of  the  heart  eavities  and  large  vesseU  are 
not  infi-equonl.  The  time  of  eliwuro  of  the  fontmon  ovale  and  the 
ductus  arteriosus  varies  very  widely  in  different  rases. 

The  pleural  cavities  contain  very  little  senim.  but  decompo^tion 
niay  lead  to  the  accumuhttion  of  a  considerable  tiuantity  of  red  fluid. 
Small  extravaaatjons  of  blood  in  the  subpleuml  tissue  may  be  found 
ill  children  which  have  died  before  birth  and  after  protracted  labors, 
Inflaimnation,  mth  exudation  of  serum,  fibrin,  and  pus,  may  exist 
before  birth. 

ThoiMiigi*  inaetill-bomcliildarejtinuU.  donotoox'or  the  hoart.  are 
situated  in  Ihe  upper  and  postt^rior  portion  of  t)iu  thorax,  are  of  a  dark- 
red  color  and  of  finn.  liver-like  consistence,  and  do  not  crcpitjite.  In 
a  child  bom  alive,  and  wliich  has  respired  freely,  the  lungs  fill  the 
tlioradc  cavity,  but  do  not  cover  the  heart  as  much  as  in  the  adult ; 
they  are  of  a  Ught-red  or  pink  color,  and  crejiitate  on  pressure.  If  ro- 
Kpinition  has  been  incompletely  performed  we  find  various  intermedi- 
ate cuiidition.'i  lietween  tlie  fcetal  and  inflated  etatoM. 

If  any  douhtcxi.stsas  to  rvi^piration  having  taken  place,  it  \»  cus- 
tomary to  employ  tlio  hydrostatic  test.  Tliis  is  done  by  placing  the 
lungs,  first  together,  then  seimrately,  and  afterward  cut  into  snmll 
pieces,  in  water.     It  is  commonly  said  that  if  they  sink  the  child  has 
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not  bivalhrn] ;  if  tlioy  flont  it  hns.  Tbia  teat  in  not,  however,  a  reTljuti 
on*.     Taylor  w»ys  n-jniriiiiig  it : 

1.  Tiuit  thv  hydnistatic  t****!  am  only  show  whothora  child  has  or 
hiu4  Dot  LrvHthcc],  not  whfthor  it  vrn»  burn  ittivo  or  rlood. 

'i.  TImt  Ihf  Innyp*  "f  ohiliiivu  who  luivo  \i\'fi\  »f I'T  birth  iimy  wnfc 
in  wat^r.  owing  to  their  uot  iwvin^  tvoeivod  itir  or  to  thi'ir  bviii^  in 
a  diseased  coaditiun. 

3,  That  «  child  may  live  for  aome  time  with  the  laogs  only  partly 
intiatM. 

4.  That  n  child  may  tivo  for  twonty-four  hoiim  when  no  part  of  it» 
Utnga  has  l)een  iw>n<>tratr!d  by  air. 

.'i.  The  Rinldn^  of  the  lungs  Ls  no  prrKif  that  a  child  has  bwn  bora 
dead. 

(!.  That  the  liiiitpt  of  children  which  lutro  not  br(<«tli«<l  and  have 
bnni  lM>m  dvtid,  may  tluat  in  wutt^r  from  piiti\>factton  or  artificial  in- 
flation. 

The  lesions  of  inflamnmtiiHi,  and  vesicular  and  subplearal  emphy- 
sema, may  be  foanit  in  the  lungs  of  new-born  children. 

The  i>harffitj::  should  he  opened  and  esamiawl  for  foreign  hodl<«s, 

Tlit»  tarifnx  tmil  itiuhea  should  hit  examined  for  the  leaions  of  in- 
flnnmintion  and  for  injurieii  to  the  cnrtilnp^ 

Tln»  fAyroiVi  fjland  wdiglt*  almut  12  gin.  (3  3  ).  It  may  be  bo 
eular^tl  a*  to  hilorfcn'  with  respiration, 

TJw  Ahdotiieit.—Tiw  ht'hiens  are  lobulatt^^I  and  proportionatrfy 
^^Jarger  than  in  tbo  adult.  There  may  be  ecchymoeeaon  their  surface; 
^^Hnflammation  :  dcpmsit?)  of  uric  acid  and  urates  in  the  tubulc«i  of  the 
^^Rtjraniids:  c>'Htic  dilatation  of  the  tubules,  sometimes  reaching  an 
^HlettOTTnous  size.  There  may  be  at)sence  or  retardetl  development  of 
r  one  kidney.  Matfonnations  and  malpositions  of  the  Itidnejit  nru  of 
frequent  occiirrence. 

The  nupntreiml  cai»iHle/t  are  largv.  They  may  be  diluted  into 
largo  cysts  fillip  with  blood. 

The  spleen  i*  lai^  and  firm.  It  nuty  be  abnormally  eulargnl, 
and  its  mrfiH-u  is  soiuclimes  covc>rc<l  with  freish  tnAammatory  exuda- 
tions. 

Tbti  inieatinef/.  In  the  small  inteHtinw  infianmiation  and  swell- 
ing and  pigntentution  of  the  solitary  and  ngminatol  follicles  (lymph 
niMlulos)  are  sometimes  found.  The  large  inlt^Iine  uKiially  contains 
nKXXuiium,  buttiiisnuiy  ix^  evacuated  bt^foro  or  during  birth.  The 
sigmoid  flexure  is  not  as  inariced  as  in  the  adult. 

The  fonniition  of  gas  in  tho»itotna<'h  and  intestineBdoes  not  usually 
take  placo  until  n-siiiralion  is  eMtnV)lif)Kvl.  If  decomposition  has  »jm- 
menc^,  however,  gas  may  l>o  fonrnnl  as  a  part  of  the  pmceis. 

Tbe  litter  is  o(  a  dark-red  color,  is  hirge,  and  contains  much  Uoml. 
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Its  size  diminishes  after  respiration  is  established.  The  size  isso  vari- 
able, before  and  after  respiration,  that  it  gives  little  information  as  to 
the  age  of  the  child.  Large  extravasations  of  blood  are  sometimes 
found  beneath  the  capsule  of  the  liver  without  known  cause.  A 
variety  of  patholc^cal  conditions,  tat^  and  waxy  degeneration, 
gummy  tumors,  ete.,  may  be  found. 

The  bladder  may  be  full  or  empty,  both  in  still-bom  children  and 
in  those  which  have  breathed.  Dilatation  and  hypertrophy  may  exist 
during  intra- uterine  life. 

Generative  Organs. — The  external  generative  organs  in  both 
males  and  females  are  more  prominent  than  in  adults.  The  ovaries 
are  high  up  in  the  pelvis  and  large ;  the  cervix  uteri  is  long ;  the  body 
small  and  lax,  resting  forward  against  the  bladder.  Phimosis  in  the 
male  is  the  normal  condition.  Malpositions  and  retarded  develop- 
ment of  the  testicles  should  be  noticed.  It  should  be  observed 
whether  the  anus  is  perforate. 

The  Bones,  in  suspected  cases,  should  be  examined  for  the 
lesions  of  inflammation,  rickets,  and  sjrphiUs. 

Pretenatim. — The  various  foetal  tissues  tnaf  be  preserved  by  the  aune  methods 
as  are  employed  for  those  of  the  adult ;  hut  as  they  are  very  delicate  they  should  he 
handled  with  great  carsand  the  preseTvatlveSuldscbanged  with  sufficient  frequency. 


GEXEllAL      AIETHODS      OF      PRESERVIN"* 
PATUOLOGICAL  8PECIME^'i^  ^VND  PRE- 
PARING  THEM   FOR   STUDY. 


It  ix  iiol  our  pui^o)^'  in  tliift  MHitkni  to  ^\e  a  oomploto  act'ount 
the  tM'hnical  pnx-wlurwi  i"eqiiiifd  in  fli(<  atutly  of  iwitliological  fi|>eci- 
mens,  mux  tli«  mi^tbodii  are  fur  the  moat  jNirt  iileuticul  n-ith  thcise^ 
emploj^  in  the  »tii<ly  of  normal  tii»ueH.  tnth  which  the  student 
practitioner  is  presuinaliiy  familiar  before  prustw-ulinfc  jiallioln^^O} 
»^1iiilh>s.     We  Misli  dimply  U>  g^ve  a  few  brief  hints  «s  to  tli<*  gt-nerul 
metliof]^  whioh  wm  have  fimml  most  u-wfuL     Ailditionnl  detaiU  will 
be  f»iUKl  ill  jKirts  of  ibe  lHn>k  dtviling  with  s|HviitI  ti.srxK-Muid  or^puia 

The  Sfntiy  of  Frfsh  Tiitsiies.  -Althmiyb  for  th«  most  p«rt  the 
conditiom;  for  tbu  miimle  Ktutly  of  tii<»iiv»  are  more  fuvorable  after 
they  have  been  hardened  in  »oine  pnwerx'ative  agent,  it  is  yet  in 
many  casm  ver>*  ijnportant  !»>  examine  them  in  the  fresh  contlition. 
For  thU  pur]Ki3o  they  may  be  tea>*ed  ajwrt  tn  a  one-liaIf-i>i>r-<x»nl 
solution  of  Hodiiiii)  chlorid  and  mouuie<l  and  studied  in  ttie  nnine. 
The  ennie  )R>1uti>>n  may  tw  »mt\  for  Rtudyiiigsi'mi-fluid  nulv^tancc^. 
ttuch  iw  ^^'xuiliitions  fiiim  the  iimi-ons  nn-mbniNi-s,  pus  tT-IIs,  etc. 
Thi've  pn']i«mtions  tin-  not  riiittMble  for  pernuuieilt  inouiiliut;,  as  they  , 
do  not  koep  n'ell. 

For  staining;  the  eleittenlH  of  fresh  tissues.  |M»rticularly  the  nuclei, 
and  at  the  game  time  luu-deniu^  tlK-in  W)  that  they  can  1*  mounted  i 
and  pmierveal  for  fucmw  tim«,  Vurany's  solution  is  of  ^;reat  value.  U^| 
\»  Ruule  by  adding  loa  Nitiirated  aiiueouii  solutiou  of  methyl  groon^^ 
one  pi-r  wilt  of  jKvtic  arid  and  orK'-leiitb  )>er  cent  of  OMiiio  ftcid.  The 
tii«^u4<  '\»  inmieixrd  or  Ufuted  in  thiit  Bolution,  and  after  tbrvu  to  fiv«  i 
minuti^t  thv  oi^or  watihed  off  and  the  Hpecinien  mouiittid  tn  sidt  »olu-j 
tion  or  in  a  mixture  of  e<]ual  [wrta  of  salt  solution  and  (flycerin. 

Thin  sectious  of  fresh  tissues  may  be  preiwin-d  by  the  use  of 
of  theforms  of  thefn^eangmiorotome.     That  formde\TSGd  byThc 
and  made  by  Juu^.  of  Heideltn^r^,  is  rample,  cheap,  and  effective. 

Kn>^en  sections  may  lie  staiiie^l  in  an  aiim^nis  sultilion  of  Mifranin 
and  tht«  mounted  in  u  mixturv  of  equal  ptirt^  of  {{lyceiiii  luid  water. 
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Decalcifying. — Bonos  wliicli  uri>  tlw  wiiiof  It^inns.  f>r  calcified 
tUsaes,  must  bo  frood  from  liiiit'  stilts  lK'f()rf  tUin  solutions  can  be 
made  from  thera.  This  may  be  Hccoinplishwl  by  the  use  of  a.'«atu- 
ratt'd  ariiienuK  mtliition  of  picric  acid.  Tlii*  btint-  or  otlit-r  ttssuett 
should  b«  cut  into  siiiall  pieces,  not  iHrRev  than  iv  cubic  C4*urin«>tre. 
and  suspended  by  a  thread  in  a  large  quantity  of  the  fluid,  whicli 
xhnuld  havp  mi  cxo(«.s  of  picric  aci<I  crj-ataU  at  the  bottom,  and 
i^huuld  Iw  froijuontly  slmkcii.  Uonaidorahle  time  is  requti'ed  for  de- 
calnficHtion  by  this  luvthud. 

If  it  bi'  nticessdry  to  dwalcify  more  nipidly,  cliroinic  acid  may  bo 
used  at  first  and  the  proL-ess  completed  by  uttric  acid.  The  smat) 
pieces  of  bone  are  Husjwudeil  at  first  in  a  one-sixth-lJer-cent  iujueous 
fwklution  of  chromic  acid.  After  two  or  three  days  the  strenpth  of 
the  solution  is  increased  to  on«M[uarter  ]>er  cent  and  after  three  daj^s 
to  one-hftlf  pt>r  cent.  Aft<'r  another  wi^ek  the  fluid  shoulil  ln>  chanyi'd 
and^ono  per  cent  of  nitric  acid  should  U^  added.  This  fiuid  tdionid  bo 
renewwl  ovory  throe  dftjft  until  the  dcealcifiojitioii  is  complete,  which 
m)iy  U;  dctcnninwi  by  pussiu};  a  fino  needle  thrtmy;h  the  specimen. 
The  sptvijucn  should  now  bo  thoroughly  soalti-il  in  water  to  remove 
all  traces  of  the  acid.  and.  aft*>r  lying  for  a  day  or  two  in  strong; 
alcohol,  is  ready  for  embedding  and  section  cutting. 

Another  niethtHl  of  rapid  <iecaIcification  which  gives  excellent,  and 
pi^rhaps  the  liest,  n\sults  in  by  the  combination  with  nitric  acid  of 
pbtorogluciti,  tlw  latter  ajfi^nt  jiiwcnting  the  swelling  of  the  tissue 
elein«it«.  One  gn*mm««  of  phlortigln<'in  in  diK-swIvi-d  with  gentle 
hcAtinS  c.c.  of  nitric  acid.  Thissolutiun,  when  effervescence  has 
cefUsed.  is  of  a  ruby-red  color.  To  this  ai'e  added  70  c.c.  of  strong  al- 
cohol and  30  cc.  of  water.  Smidl  pieces  of  bone  are  suspended  by 
thread  in  relatively  birge  quantities  of  this  fluid.  In  fi-om  one  tn 
twenty -four  hours,  dejiending  upon  the  size  of  the  pietre  of  Ixine.  the 
decalcification  i.**  usually  complete,  as  may  lie  ascertained  by  thw 
needle  test.  Now  w;ish  the  specimens  thoroughly  in  rinitiing  water 
until  no  iK"id  nsiction  is  given  by  litmus  papier;  iiut  for  twctity-futir 
hours  in  cighly-jxT-cent  alcohol,  and  then  in  stnmg  alcohol.  Bone 
decalcifioil  in  this  way  is  apt  to  stain  much  Ix-tU-r  with  hiemutoxylin 
and  cosin  than  after  the  use  of  tho  ciifoniic  wnl  nitric  fluid  or  picric 
acid. 

Hardening  and  Prenervation. — In  theraajority  of  cases  iiatho- 
logical  specimens  are  best  hanlened  Erst  in  ^K7/er'a^i(irfand  the 
jmx'ess  completed  by  alcohol.  Milller's  fluid  is  made  by  the  follow* 
ing  formula  ; 

Potassium  Bichromate 'i  part«. 

"  Sulphate 1  part. 

Water. 100  parts. 
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The  f'p^-imon^r.  irhich  !<bouId  be  out  into  sunaU  pKves  not  more  tiian 
1  <>r  'i  r-in.  >'|iiHiv.  ar<f  placvd  in  a  lar^  ^uar.rl:r  of  the  tluid.  at  least 
t»rn  riintr:*  the  bulk  of  th>:  !if»^m«i.  an<l  a'.l-jw«~i  to  remain  for  two  or 
till**  wiirets.  Tht?  rtni'I  sh>^uM  1*  chany»:>l  thrt*;  ur  four  timea  iritbin 
the  fipit  t*fn  iiys.  and  art-rr  this  a<  f-H-rn  a.*  it  becomes  tuHnd 
or  a  siMlimeiit  fonns.  .Aiter  the  fipi^'iint^n-?  have  acquired  consider- 
alde  consistence,  or  have  i*^n  in  the  lliiid  f-ir  the  proper  time,  they 
Hre  removetl  f  rum  the  Huid  and  ^uked  for  from  tw^itr-foar  to  forty- 
f-iyht  hour»  in  water,  which  ^huuld  W  fre.iueotIy  changed.  They 
are  then  pbu^nl  in  e<|U<tl  piirts  of  alixihol  and  water  for  forty-ei)^t 
hours,  and  then  in  strong  alcohol,  by  meand  of  which  the  hardening 
i»  c-oniplcteil.     They  niay  be  prese^^-ed  in  eighty-per-cent  alot^iol. 

For  the  jiiiecial  directions  for  hardening  nerve  tissues  see  page  16. 

Airolml. — If  spw^mens  are  beginning  to  decay  they  should,  as  a 
rule,  be  put  at  on(^«  into  strong  alcohol,  which  gives  the  best  hope  of 
u-^ful  material.  For  routine  hardening,  when  topographical  featum 
ruther  than  minute  textural  details  are  to  be  studied,  alcohol  ilaed 
alune  Lt  a  mt>st  useful  hardening  agent.  It  may  be  Uiied  in  strength 
<»f  fifty  or  sixty  per  cent  for  twenty-four  hour?,  after  which  the  sped- 
mens  are  put  in  strong  alcohol  (ninety  to  ninety-five  per  cent). 

Ohhh'c  At:ifl  is  of  great  value  for  the  hardening  of  small  portions 
of  delicate  tissues,  since  it  serves  to  fix  the  elements  in  a  nearly  nor- 
mal condition  and  stains  them  of  a  brown  or  black  color.  It  is  grae- 
rally  used  in  one-per-cent  aqueous  solution,  the  tissues  being  placed 
in  it  when  <|uite  fresh  and  allowed  to  remain  for  twenty-four  hours. 
They  are  now  WH.sbed  in  water  and  may  l»e  preserved  in  a  mixture  of 
n(UHl  parts  of  glycerin,  alcohol,  ami  water.  Such  preparations  are 
lurst  H<lapte<]  for  teasing  or  isolation  by  other  methods  than  section 
cutting.  If  it  is  desirwl  to  make  sections  of  solid  tissues  preserved  in 
osiiiic  acid,  the  latter  should  be  intnxluced  by  interstitial  injection, 
and  the  fragment  immersed  in  the  acid  for  twenty-four  hours,  and 
tlM.li  removed,  washetJ,  and  placed  in  strong  idcohol.  Instead  of 
using  the  one-|»er-ceiit  iisniic  acid  pure,  ver^■  good  residts  are  obtained 
by  diluting  it  with  an  e<[ual  volume  each  "of  water  and  strong  alco- 
hol. This  is  in  many  ca-ses  prefentble.  since  the  tissues  are  not 
stainetl  Sf>  dark  by  the  acid,  and  are  more  readily  preserved  subse- 
•|iiently  in  alcohol. 

/•Ifiitmiiifj'-i  Onmii-  ArnI  Miu-fure. — For  the  purpose  of  fixing 
deli<*ate  tissue  elements  to  show  minute  structural  detail,  such  as 
mitotic  figures,  this  mixture  is  of  great  value.     It  is  made  of — 

f  Jjie-lHTM-eiit  solution  of  Chromic  -Vcid 15  parts, 

Two-j(er-c<'iit  wjlution  of  Osmic  Acid 4      " 

Cilacial  Acetic  Acid 1  part. 
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TliLt  mixture  does  not  keep  n'ell  unA  lictice  ehouUl  bo  miulo  up  in 
jiiiuiU  qiiantilies.  Small  portions  of  tistma  uhould  hohIc  in  tlu*  mixturu 
for  ttlwut  ono-lmlf  hour.  i«id  then,  after  thorough  wasliinK  in  vvnter. 
iirw  put  for  twtaity-foiir  hoiint  in  aeventy-per-cent  alcohol,  then  tmn«- 
fvrTvi\  to  stnMig  r1ci>1)o1,  in  whirh  Ihey  are  kept 

tDektftcld's  Alcoholic,  O^mic  Acid  J/ijsf  Krp.^Tliis  consiHtH  of — 
Ont'-per-ot'iit  twlution  of  Osinit;  Acid 10  c.e. 
One-fifth- per-cent  solution  of  Chromic  Acid I(X)  " 
Xinetv-fivG-per-cent  Alcohol 100   " 
Acetic  Acid I    " 
ftor  rttriuuiiiti^  for  tnronty-fotir  hount  m  this  nolutJon  the  HpecimenH 
iiro  tninttfcrred  to  tiin*hty-pftr-nAiit  alcohol,  in  which  they  may  1»g  per- 
nuuuiutly  kopt.     Tliint  ttolution  In  vt-ry  eMcit^it  in  pn>M>ryin^  the  celbt 
of  the  paiwochymii  of  such  nrgjuis  as  the  kidney  and  liver  in  a  noarly 
natural  condition. 
^_       Corrosive   Sublimate  is  a  mo«t  excellent  fixative  for  delicate 
^■rtrQctnreft.     It  does  not  penetrate  dense  titMUE^  readily,  and  hence  nil 
pi<>ceA  of  tistnie  should,  when  it  is  used,  be  very  snudl. 

Por  general  use   Lang*s  solution  is  to  be  recommende<L     The 
formula  ia — 

I        Mercuric  Chlurid 5gm. 
Sodium          '*       figtu. 
Hydric  Acetate A  c.c. 
Wat«p 100  " 
»>  tb<8ue  remaina  iu  this  mixture  from  half  an  hour  to  an  hour. 
Spi.H-iniimft  tixed  in  sublimate  di>  not  Htain  well,  and  Ixi-oiul-  brittle 
unlf!**  the  exwiw  of  sublimate  in  rftraoveil.     ThiR  can  bo  larj^-Iy  done 
by  prolongitl  wiwhing  in  rutminjj:  water.     But  it  is  much  inoro  easily 
and  ct-rtiunly  (iccom[t!ishi::<l  by  tho  chcmicjd  action  of  dilute  i<Mline 
solution.     Tho  specimen  is  rr-movi-d  from  tlio  sublimate  mixture  and 
put  at  onco  into  seventy -per-ceutalcohuL    To  tliis  is  milled  fmni  time  to 
time  a  sufficient  ([uantity  of  saturated  alcoholic  solution  of  iodine  (or 
tincture  of  iodine)  to  give  the  alcohol  a  iiitHlerately  deep  io<lino  color. 
At  first  this  color  gradually  disappears,  ami  the  itMlino  sol  tit  ion  should 
i>e  repeatwliy  added  until  the  color  jiersista.     The  siwcimens*  are  now 
In  Ills' ft'rpiwl  to  .'tevtaity-per-cent  alcohol,  and  after  twentj'-four  houni 
to  .MroUftitlcohol. 
^h     A   vunr'  oxtvllent    preiwrvsitiod   of  fni{(tnont»  of   tiiwue  to   show 
^^niiiuto  cell  structure,  mitotic  fif^unri*,  et<^'..  may  U? obtained  by  scrap- 
ing  the  cut  surftK'o  of  un  or^an,  tumors,  utc..  and  tlropping  the 
s(Ta|>ed-olf  mass  into  the  sublinitito  solution.     This,  after  from  erne 
til  five  minuter,  in  decanted,  the  tissue  fragments  thoroughly  and 
rcjxsittsily  \va.-die<l  in  water  and  liiially  preserved  in  alcohol.     These 
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{mm  it  are  ocnUBOnally  diKirHble  in  tba  prrpiuation  of 
dUfsKOt  OfgatiH  "r  fr>r  i1r<  aLVMinplUlinit-iit  of  i^pedal  (!>uli>.  Tbus,  io 
■omecaMM — as  in  tittt  kidneys  fur  exiUDpl<> — llie  pt^rvHti%-e  flitids 
are  brought  iiit<^i  more  dirvc-t  and  tmnKdiate  contact  with  tbe  tissue 
eleuientii  if  tbey  are  ioj^nMl  niidt^  luw  preBsare  directly  ioto  tbe 
blubd  vcmeU.  Or  by  nx^iiiH  of  a  bypotlentiic  eyriu^  thu  Quids  uuty 
be  tlin^wn  dJroctly  iiitij  thu  iutenttict^  nf  tbe  tissue  by  tlirusting  tbf 
tHWdlc  intu  tfaf^a  anil  islowly  injectiii];  tb«  preservative  agent.  Tbb^ 
iacaUud  iitieralHial  injection.  ^| 

Patbolijgical  e|M«-iiiiens  wliirh  occur,  or  arw  isolated  in  ttte  fonii  rrf 
mofnbraiMs^,  Kiuiuld  lie  Htretchnl  uith  pin:^  on  n  piece  of  wood  ur 
cork  Ijefure  being  immersed  in  tbe  prus^-rv-Htivti  fluids. 

Miimtutftructun^,  Hwh  «»  occur  in  cxu<1atiuns  from  \\iv  niucotn 
mi'inbntut'H  anil  in  cy^t  fluids,  n-nal  cuxts.  etc..  may  liu  ptv^crved  by 
allumng  tbvin  to  aeltlc.  dwandng  as  much  of  tho  fiuid  as  puHHihle. 
mid  thou  adding  a  considemble  quantity  of   Sfiiller'K  fluid,  wbicb 
after  a  few  days  diuidd  be  decanted  aud  replacett  by  water.     The 
tatter  bImmiM  be  renewed  by  derantation  fteveral  timen.  and  fliuUly 
mdinieat  may  lie  pretwrved  in  a  mixture  of  equal  pnrtM  of  glycerig 
I      water,  and  saturated  atpieoux  noltition  t>f  picric  aind  or  aiiMbot. 
^K      Kinhrddiny  €tiulSeHion  Cutting. — Some  dwu-w  tiswuw.  after  be- 
^^iig  well  liurdvned.  are  MtilKciently  N>lid  to  |>cnnil  of  tliin  »cctiou»  be- 
Uig  mumIo  front  tbcin  without  further  prepanition,  but  in  moot  casee 
wry  thin  iMK'tion»  cainiot  )w  prL>iuired  without  tilting  tbe  intentacos  of 
the  timuo  with  Bomc  cmbeilding  material,  wliich  gives  it  greater  con- 
idstoiice  and  bolila  the  tixsue  elemenla  firmly  in  their  natural  reUtiona 
to  one  another  while  tbe  i<ection  iH  being  made.     Cacao  butter,  wax. 
pamflln,  and  variouii  other  nutiHtances  liave  been  largely  utted  for  tJu8_ 
IMirpoae  and  are  very  uaeful ;  but  tUe  ntore  recently  employed 
liiiftin   ia  by  far  Ibo  n)u«t  vahiable  materia),  and  nuiy  he  used 
uutrty  all  caMM. 
^h     Ctfllcndin,  a  n'in-expl<i«ivc,  purifiwl  fonn  of  gun-cotton,  is  Ix-Mt  ob- 
^^ainoil  in  tliw  form  of  thin  ftltavingr),  nince  it  bt  nio«t  ew^ily  di.'««olved 
thin  form.     A  ittn^g  »ulution  i;*  imide  in  etpial  |i«rls  t^  sulphuric 


"M 


The 


Ha* ] 


PATHOLOfllCAL  SPECIMENS.  SI 

«ther  ami  alcoliol.  The  sotutifwi  Hhoiild  have  thp  coii^xtcnro  of  thick 
molaettpfl.  The  specimen,  lianni;?  I)wii  nnakwl  fur  twi-iiU'.fimr  huure 
ill  a  mixtum  of  equal  parts  of  alcohol  atid  ellwi-,  in  j>lacii(l  in  tlio  cpI- 
loiiliii  oolution.  wliere  it  reiiiaiiin  until  iH-nin-att-d  by  il.  Tliis  will  or- 
dinarily occur,  if  the  speciim'H  bo  of  nio<ii>n»lo  sizi.',  in  fi-om  twelve  to 
twcuty-four  iHiiirs.  For  this  i>reliniiua]-y  ttoakiii^  the  celloidiii  solution 
may  bo  a  litllw  thinner  than  above  mentioned.  If  the  8i»ecinien  be 
8inall  and  retjuire  bnl  little  JHiipport.  it  nuty  now  be  laid  directly  on  the 
end  of  a  small  bit  of  wood  and  n  few  drops  of  celloidin  pourecl  arottn<l 
it.  In  most  cases,  however,  it  i*  better  to  make  a  small  pa(>er  box,  in 
which  the  e)>ecimea  is  placed  in  a  proper  position  and  the  eelloidin 
piMired  in  around  it  »o  as  to  completely  enclose  it.  In  either  ca-sea 
consiiierable  quantity  of  eelloidin  should  be  poHi-ed  around  the  Bped- 
men,  wince  the  eeUoidtn  shrinks  considerably  in  liardeiiin^.  If  sec- 
tiaa»  are  to  be  cut  with  the  mi<rrotome  the  pajter  l»ox  ^lioidd  be  made 
liy  wiiidintt  a  xtrip  of  thin  paper  aroun*)  the  en<I  of  a,  Khort  cylinder  of 
wood,"  allowing  it  to  project  for  a  BufiirienI  distiincu  bo>-ond  the  end. 
The  piijNT  in  IwMd  in  place  by  a  rubber  h«uid.  We  have  thim  a  cylin- 
drical box  with  u  woo<leii  bottom  pr()jectiiig  Ijelow  it  by  which  the 
whole  can  be  liold  in  the  olnnip  of  the  microtome. 

After  the  s|K?icimen.  either  free  on  the  end  <if  the  cork  or  in  it?*  box, 
in  surrounded  by  eelloidin.  it  should  be  allowed  to  stand  for  a  short 
tim*  exposed  tu  the  air.  so  tliat  it  may  hardt!n  on  the  outside  by  the 
evH|>oration  of  tlie  ether.  If  the  tempeniture  Im  high  the  too  rapid 
evaporation  of  tlie  ether  will  cau.se  bnbliK-s  to  apjiear  in  the  maiw. 
This  Hliotild  be  avoided  by  covering  the  siiei-imcn  \rith  a  betUjar. 
After  the  eelloidin  tniuvs  iias  acTjuired  sufficient  hardness  on  the  out- 
side to  keep  itti  shajH-.  the  whole  shoidil  be  flotited,  specimen  mlv 
down,  in  seventy- or  oighty-|x'r-it^nt  alcohol,  in  which  the  eelloidin  will 
hanlen  and  acquire  a  sufficient  consistence  for  cutting  in  a  few  hoiii-.s. 
When  thi»  is  accomplishetl  the  ptiper  may  be  Btrip]>ed  off,  and  the 
!<litvinien  is  n^dy  for  section  cutting.  A  little  practice  will  teach  thi' 
o]X!rator  of  what  consistence  tu  make  the  eelloidin  solution,  how  long 
to  exi>ose  to  the  iur,  etc. 

After  the  >»(*etH.>n!*  have  been  cut  they  may  1«e  ntained  in  the  usual 
,y  (see  below)  and  mounted  in  glycerin  or  Ii)it.-<ain.  If  mounted  in 
balsam,  the  oil  of  clovtw,  which  is  ordinarily  usi.'tl  for  clearing  up  the 
sections,  will  disi«olve  the  eelloidin.  For  8onie  tls^UL-s  this  does  no 
harm,  since  they  are  finn  eiidugh  to  bold  togi-ther  evt-n  in  thin  sec- 
tions ;  but  in  liandUng  friable  and  delicate  tissu<^«  it  is  well  to  kt^p 
lh«  ooUoidin  in  place,  mounting  it  with  the  specimen,  with  the  stiaiy 

'  The ihort  wooden  cylinders  of  thHous  sizes.  koowD  at  "deck  plugs,"  arc  very 
cDDvoBJcnt  for  thU  purpoae.    Tlicy  are  cLi'ap  and  nay  b«  bought  of  dealers  Id 
JptiBlU«»'  mpptUs. 


W*^. 


i 


«3 


GBS-BRAIj  methods  op  PRESERVrKO 


of  wliioli  it  do«t  not  int^rforo.     This  may  bo  at^'cuinpliKheil  by  iinn^ 
ttio  oil  of  urigaiiuui  inntwiil  of  oil  of  (■lovf?^  for  clouritiK. 

Tlie  imciit  portion  of  tii«>iie  tiiuy  be  [>n'M>rveil.  embeddMl  in  cd- 
loi<Un,  by  keeping  it  in  piphty-per-t-ent  sIcoImjI. 

It  is  better,  in  permanent  preservation  of  unnit<M^^llw(lin-i.niil)odUc<l 
spcciinenB  in  bulk,  to  i-iit  thiTu  off  fnmi  tlie  wixxlon  blix'k,  wnt-o  tba 
proloiigitl  iK'tion  of  the  nloohol  on  thin  often  ffives  riw  to  n  durk  nia- 
teriu)  which  colors  the  j^jecinien  and  interferes  with  the  staining  of 
eeetiunti  uuide  later.  Thesevered  siJecimen  can  be  readHyre  faatMieil 
to  a  freftli  bit  of  wood  by  a  drop  of  celloidin  when  more  sections  are 
to  Im!  niadc 

Section  Catling  nmy  1k»  done  by  the  free  hand  with  a  nuor 
ground  flat  on  tho  lower  «do.  but  iKittt-r  m-cliiinH  ^in  l»o  obta!m-<l  by 
iDi-anM  i>f  i(  miiTOtoine.  Ouv  of  tho  inowt  ii!M.'fiil  of  Ihu*.*  is  1'horiia's, 
whioh  in  nuulo  in  tbrco  siiu-it.  tho  )ntonnc<liutv  or  thu  lnr|p.>r  oiio  bvinK 
tbo  moro  useful.  The  Sohanxo  microtonio  is  ulso  well  udaptt^^  for 
l^enem)  work,  as  are  some  of  the  American  instruments  madu  on  the 
same  plan. 

Mellio<ls  of  Staining. — Sections  of  luinlened  tiwuieH  uuiy  b»* 
ittaiiied  for  microeco|MC«l  study  in  a  variety  of  ways,  but  for  mittiui* 
wi.irk  thi>  double  i^taining  with  h;i>iitaloxylin  and  eomn  ii*  mont  geiitt- 
nilly  useful  and  applii^-ublo  to  nwirly  ull  cjwc;*. 

The  HolutitMiof  hiematoxylin  is  proptirod  as  follows  ;  To  make  600 
c.c.  of  the  solution  take  40t>c.c.  saturattxl  solution  of  ammoniii  alum. 
and  add  to  this  4  gin.  crystallized  hematoxylin  (Merck's)  dissolved 
in  25  r.c.  strong  nleotiol.  Thin  is  exposed  to  tho  light  in  an  umrtop- 
perinl  Ih>1IIo  for  thiTMj  or  four  days,  when  the  culor  will  gradually 
■.■tutn)^>  f  n>m  ii  dirly-n-d  to  a  dt-op  bltiish-piir)ile  r^ilor.  The  solution 
is  now  filteretl  and  I'H)  c.c.  oiwrh  of  (flyoi-rin  and  Hiwling'st  wuud 
naphtha  are  added.  ^Vfter  standing  for  a  day  or  two  tho  mjlution  is 
filtered,  alK>we<l  to  stand  (or  another  day,  and  again  filtcrod  ;  and 
this  is  roi)eated  until  a  sediment  no  longer  forms  in  the  fluid. 

The  s<iltition  is  now  ready  for  staining,  and  shouhi  )>e  consider- 
ably ililntod  with  water  an  it  is  u-to^.  tli«  lietrt  results  being  obtainvd 
by  diluting  the  fluid  with  frvim  ten  to  twenty  timej*  its  bulk  of  wa- 
ter. The  sections  are  immersed  in  the  Huid,  and  allowed  to  remain 
until  they  have  ac<iuipod  a  distinct  purple  color  which  persists  after 
rinsing  in  water.  They  are  now  placed  for  a  moment  in  a  dilute  ab 
coh>>Iicsiihitioi)  of  eo«in,  and  then  mounted  in  glycerin  which  has 
been  (Tolon-d  lightly  with  an  alct>holic  solution  of  eoein.  In  this  way 
the  nuclei  of  the  celU  will  bo  stained  of  a  purple  color,  while  the 
L-vll  iMMlies.  and  to  a  ceru-un  extt>nt  the  intercellular  sul>stance,  will 
be  colored  H  liglit  rotw-rud. 

If  iqMKimcnsurutobvmountediD  Canada  bahiam,  tJiey  are  stained 
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with  luematoxylin  as  l>pforp,  and  thft  <»osin  staining  is  rlono  hy  tinnt- 
ini;  with  eoidii  tlie  alcohol  with  which  tlie  fiiml  dvhydmtioti  of  the 
specimen  is  aocomplished. 

Mi'lhtxliiof  PrexfiriUHfj  Specimens  for  Gross  Demonsiitiiiou 
and  for  Mnxeunifi. — WIk-ii  BpeciiiKnis  of  ilisotituxl  tirtHiiiut  or  or^tiiis 
]tru  to  bo  pnsorvvd  oiitiru  for  oxkibitioii  in  jiirs  in  u  museum,  it  \* 
in  most  c»M(«  diMimblu  firet  to  gvtridof  the  blood.  Thiumaybo 
accompUfiheil,  na  a  rule,  by  putting  them  for  twenty -four  houre  in 
nuining  water,  after  they  have  been  sufficiently  opened  so  that  the 
water  can  pet  to  them.  They  are  now  brought  into  proper  condition 
l)y  tlie  removal  of  siijwrflnous  parts  and  the  re<iiiiaite  dissections. 
Then  they  are  oaivfnlly  bn^i^ht  into  the  ixisition  and  fonn  which  it 
i»  wisIkmI  to  pn-si^rve  by  stuffing  with  horxubitir  or  absurlx'iit  cotton 
and  by  the  uw  of  tbn-wi.  When  thus  care-fully  ndjui<tt!il  tbp-y  arc 
oithpr»ui^pondud  or  laid  on  a  wad  of  ab.si)rbciit  cotton  in  sixty-  to 
eigbty-per-cont  idcohol.  In  this  they  iisimlly  beoonio  hard,  und  are 
finally,  after  the  romoval  of  tho  tt'inporan,-  HtiifBng  und  braffs,  trans- 
ferred for  permanent  exliibition  to  fnwii,  ckmreighty-jxT-cent  alcohol. 
Thia  description  applies  especially  to  such  specimens  as  liave  cavities 
to  distend  or  display. 

The  more  simple  sfiecimcns,  such  as  the  solid  viscera,  tumors,  etc, 
miiy  i)o  UxtuX  fntni  bl.HMl  in  the  same  way  and  hardened  in  sixty-pw- 
cent  alcohol. 

Pirm-wallwl  cysts  of  vjirious  kindt  i»ro  well  proswirvotl  in  a  natural 
condition  of  distention  by  drawing  off  the  nfitural  contents  through 
a  line  canutn  and  n'lilling  with  t>nd  iniincrsiiig  in  thi.i  foUonHug  solu- 
tion, known  as  Flvtunuttg's  Chromic  und  Acetic  Acid  MiJ-ture  : 

L()ni»-|>er-cent  Clmimic  Acid  wlution 20  parts. 
Acetic  Acid  solution If)      " 
Wat<*r 70      '* 
soaking  for  forty-eight  hours  in  this  mixture  the  tissue,  as 
far  as  it  has  j>enetrated.  becomes  firm  ami  stiff  and  of  u  grccninb- 
gray  color.     The  siiecimen  is  now  washed  thon>iighly  in  running 
wat«r  and  prt-servfld  in  eighty -jRir-wnt  aU'uliol. 
^^      Cffsta,  such  as  i-chiniM-iM-ctiK  cysts,  '<ni<ill  cmbrjvis  in  their  mem- 
^Hiranes,  c>'»tic  kidneys,  etc.,  inity  bo  pn^^served  in  a  nearly  natural 
conditioQ  by  placing  thorn  in  a  fi\-e-i)er-t^nt  aqueous  solution   of 
chloral  hy<Irate,  and  after  a  week  replacing  this  by  a  ten-per-cent 
solution  of  the  same,  in  which  they  may  be  permanently  preserved. 
Such  specimens  are  almost  equally  well  preserved  in  a  saturateil 
iuiucons  solution  of  chlonifonn. 

Spucimons  which  it  is  desirable  tu  ket-p  for  a  few  days  iik  a  natund 
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comlitioti  fnr  tlio  [iiir^iorHt  >'f  ilmuuiiittntUoii  nuiy  Iw  plnoval  in  the 
lo>ving  (iolution  : 

Water. I,cm0  c.o. 

Common  Salt 1(H>  gm. 

8«lli«-trv 25    " 

dirlxili*:  Acid 5    " 

Glywrin 15    " 

Amylic  ^Vlcoltu)  M    " 

(Or  Ethylic  Al«oh.)l 100    ") 

Thii".  ll«id  w  4>!«|>«(>iiil)y  well  luliiptec]  ti>  Uio  pn:«cr%-Htion  of  mil 
nH-mliniiHw,  such  an  thiit  "f  tlie  iiit4Titiii.i<i,  in  »  tiwirly  itatuml  contli- 

ri  for  ii  fi'W  <l(iy»,     Thu  »p<x'ira«w  should  bo  wt  in  a  cool  pla***):. 
We  would  most   iirgirnlly  oominond   to  the  render  the  impor- 
tance of  putting  ptitholof^ciil  Hpecimens  which  are  to  be  hardfixM]  tttid 
HitI>M?iiuetitly  examined  microscopically,  at  the  earliest  iHJSisiblo  mo- 
nit^iit  into  the  prenervative  fluids,  which  Hhmild  »lway)t  bu  Bbundjint^l 
And.  fuHhi-rmore,  when  specimens  are  Iargi>  it  is  vorj-  desimble  tn 
cnt  them  11111*11,  !*ii  that  the  HnidH  imiy  como  into  direct  contact  with 
the  tinunRit.     It  ithoiiUl  Ui  bonio  in  mind  tluit  imnu>diately  after  doath 
or  the  removal  of  pnrbt  from  tho  Uxly,  cfipecially  in  warm  weather. 
changes  commence  in  the  tismiCK  and  progress  verj*  rapidly,  no  that 
in  some  cases  a  few  hours'  or  even  a  few  momenta'  delay  «-ill  not 
only  render   tnibeequent    microscopical   exaininationn  ilifHcult  and 
tmi^ati.ii'actor}',  hnt  may  lead  to  aerioiKt  emin*.     As  above  atatod, 
Mtillcr'it  thiiil   and  alcohol  are  tho  miwt  jp-in-rrtlly  useful  ap.'nts, 
Cariwtic  aciti  ntnl  gli/cerin  slioulti  wit  be  usml,  ctvn  /iir  the  (cm- j 
/3orart/  preservation  of  fresh  tissue.     They  not  only  do  not  harden^l 
aiid  jiresen'e  the  tissue  element*!,  bnttlicy — especially  Kly<'erin — render" 
them  aliU'jp^t  wholly  useless  for  micnMoopical  examination. 
^B     The  not  uncommon  pmctice  of  wrapping  a  specimen  in  a  clutli 
^^t«k«l  in  alcohol  or  carbolic  w-id.  and  perniittinpr  it  to  remain  in  this 
for  hours  or  days,  is  of  no  uw  whatever  in  pnwrving  specimens 
of  wliich   microst-ojiical  oxaininittioiit*  art^    tn    Ik*    made.      Almost 
e<|)ially  use4ess  is  the  too  common  pmctioo  of  placing  a  specimen  in 
a  bottle  which  it  nearly  fills,  and  pouring  a  httle  preservative  fluid 
around  it.     Not  only  .iliould  the  proper  fluid  l>e  iihimI,  hut  it  should 
Ik)  abiiiitlant, and  tlie  specimen  ao  prepared  and  arran^l  that  it  maj 
come  into  direct  contact  with  it. 
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HYPEREMIA    AND   ANJSMIA. 

There  is  on  important  series  of  changes  in  the  character  of  tlio 
circulation  during  life  which  inay,  when  death  ensues,  either  alter 
iimflderably  in  appearance  or  disappear  altogether.  Among  the 
mnre  important  of  these  changes  are  hypercBinia — excess  of  blo(Ml  in 
a  part  ;  and  atuxniia — deficiency  of  blood  in  a  part.  These  condi- 
tions and  the  causes  which  lead  to  them  %vill  not  be  described  in  do- 
bill  in  this  book,  which  liaa  chiefly  to  do  with  alterations  of  the  tissue 
which  persist  aud  may  be  studied  after  death.  Tissues  which  liave 
been  tlie  seat  of  a  temporary,  and  sometimes  of  a  prolonged,  h^-perse- 
mia,  maj-  show  to  the  naked  eye  nothing  abnormal  after  deatli,  or 
they  iiiiiy  look  reilder  thiiu  nonnal ;  they  may  ha  ceileinatous.  anil 
more  bliK>d  tlian  usual  may  flow  fntm  them  when  incisetl.  On  micni- 
scojncal  exainination  the  blooil  vessels  may  1«  normal  in  appearance, 
or  more  or  less  distended  with  blood.  Long-continued  lij-pensmia 
may  loiul  to  hssmurrhage  and  transudation,  to  pigmentation,  to 
hyperplasia  of  tissue,  or  to  au  atrophy  of  tissue  tbroiigh  pressui-c,  tir 
even  to  death  of  ti^^ue. 

The  paleness  which  ia  characteristic  of  iiiueinic  tissues  may  not 
l>e  e\ndent  after  death.  Aneemia  may  lead  to  no  recognizable  micm- 
ncopical  changes.  On  the  other  hand,  if  long  continued  it  may  in- 
duce atrophy  and  fatty  degeneration,  and,  if  extsissive,  may  lead  to 
death  of  tissue. 

H^MORRIIACK   AXI>   TKAXSinATIOS. 

Hfeinorrhage  is  an  escape  of  blooil  fi-oni  the  heart  or  vessels.  It 
may  occur  from  a  rupture  of  the  walls  of  the  vessels,  and  is  then 
called  haemorrhage  by  rbe.eis.  The  rupture  may  Iw  occasione<l  by 
injurj-,  bj'  some  disease  of  the  walls  of  the  vessels  which  renders  them 
too  weak  to  resist  the  blood  pressiire  from  within,  or  it  may  occur 
from  the  blood  pressure  in  the  thin  and  incompletely  de\'eloi>eil  walls 
of  new-formed  vessels  in  granulation  tissue,  tumors,  etc. 
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Uiulflr  other  <-i>i»littoiii!,  without  nvo^^izMblo  clmnt?»i  in  the  whIU 
of  the  veeaeU.  all  the  elements  of  tbo  bloutl  ra»y  htsroine  extravasaial 
by  passing,  without  rupture,  through  the  walls  of  the  Tee»eU.  ThU  » 
hfemorrluim^  liy  dini>fdfsiK.  Thesw  tu-cmorrlwigfs  are  usoaQr 
II,  tHit  miiy  Xiv  v«ry  uxUfU^ivi.'.  Tlit-y  iiMiiiiIIy  <Hi-iir  in  tltestnalbr 
veiiiK  liiid  i-H|»iII»ri(M.  thv  imWh  and  tluiilrt  of  thu  Mood  puHKui^  inl 
throti)(h  th«>  oumL'nt  KiibtibLnce  between  the  eodothvilial  cells.  Al- 
tbough  no  maHced  morpholofrieal  rlianj^vs  have  a»  A'et  been  deterbitl 
whifh  explain  this  extra vasatioii.  it  is  pn^luihle  that  i*ome  rhai»(|p*  hi 
the  nutrition  of  tbo  walbt  dues*  (xv-iir  which  rendftrs  clu>m  morw  pi>noi^ 
able.  Hiemorrhag^  by  diapeilt^iK is  apt  tooccnriLs  n  ntmill  of  venuos 
cong«i<tiori.  ui-  whoii  tho  (low  of  I)1(hh1  in  iho  Knutllor  v<^Mwl.t  has  \»m 
ftiU(]K*ntIo(l  for  !«i>me  time  :  or  it  iiitiy  result  from  tho  action  of  scttat 
potMon,  or  from  an  injury  not  lettding  to  rupture ;  or  it  may  oocur  in 
pletely  developed  blood  vessels,  in  tumors  and  other  new-formed 
les. 

In  the  extra va>«ition  of  blood  by  diajiedeflis  the  white  hlo«Ml  tvlU 
may  )uiHS  throujfh  tlie  walls  of  the  vei«9eH  ])art]y  at  least  in  virtuii  uf 
ihi'ir  )unml)i>iti  m<)v«>mt.'iit» ;  tin'  ro»l  (*IU.  im  the  other  hiind,  ha^-ing 
no  power  of  spontaneous  iiiovcinent.  tiru.  lU'^conliitg  to  Arnold.  i»r- 
riitl  iMuonvely  through  the  walls  by  minute  curriMitK  of  Hitid  which. 
un<ler  the  chaogeil  cxtnditioii.  stream  in  intrreused  foroe  and  voluiiti' 
throuRli  the  endothelial  ceinent  substance  into  the  l>-mph  spaceti 
outKi<lo. 

The  alt^rcil  ■.■<>ndition  of  the  bliKxl  vr^tsolt*  l^ntling  to  lumniirrhngv 
may  Iw  local  or  xi>iM<nd.  and  in  tb«  latter  cjt.-ti!  it  may  dthor  ln«  con- 
genital, ns  ill  somu  cusos  of  tho  lucniorrhagiu  diatlK-si^,  or  it  may  ht 
tho  nwult  of  some  general  diauiso,  an  scurvy,  purpura,  vtc  The 
pfvstmco  of  bacteria  in  tbo  vessels,  as  in  malignant  eiidix-arditis  and 
in  hlBmophilia  ueonatoruni,  is  believed  in  some  cases  to  produce 
changes  ui  the  walls  of  the  vessels,  leading  to  extravasation. 

Very  (iraall  hjemorrhages  are  called  j^e^ef/iiVi! ;  lai;gier,  iliffuse  ac- 
cumulations of  blixxl  in  the  interstioeti  of  the  tissuea  are  commonly 
ciilU^]  eciihyiiuifiex  or  .■oiij/f illations.  .\  <-ompleto  inliltration  of  a  cir- 
cuiiii«crilwd  iKirtion  of  lijwiie  vni\i  blood  is  calliHl  a  hfvmorrhagio  I'a- 
farction.  A  ooUoction  of  blood  in  a  ttuiior-liko  iiuuts  is  called  a 
lAmmafoino.  Somctiimis  tho  el<Mnvnt«  of  th.;  ti»iuu  into  w1ii<-h  the 
ilood  escapcM  aro  simply  crowdtwl  apart ;  ifonictimt.-:^,  tut  in  the  brain, 
they  are  broken  down. 

The  extravasate<i  blood  in  the  tiiwitwi  usually  soon  ooafnilatoit, 
although  exceptionally  it  remaiu.s  fluid  for  a  long  time.  A  certain 
number  of  the  white  blood  cells  may  wander  into  atljaoent  lymf^i  vc«- 
solti.  or  tliey  may  remain  entangUi]  with  the  rwl  Oijlls  in  tho  meK|ui« 
of  tlie  tibriii.    The  fluid  is  itsually  soon  abwrbed  ;  tho  fibriu  and 
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piirtJon  of  the  white  bloixl  cells  (lisiiitfjijnttw  «ml  are  »b»orlH.i'I.  The 
nn]  hlftctd  cells  soon  ^vu  uyi  tliitir  hjviiiui^lubiii.  which  decttiiipuseH  and 
may  be  carried  away  or  bo  deposited  either  in  oella  or  in  the  intercel- 
lular substaiife  at  or  near  the  seat  of  the  hemorrhatfe,  either  in  the 
fonii  of  yoni)w  or  bix>wn  j/^iniiles  or  as  crystaLi  of  iueniatiiidin. 
SumotiiiieM  all  trace  of  extravasations  of  bloiKl  in  the  tissues  disap* 
pciirs,  but  fr-Hiuontly  tli'*ir  wat  is  indicatt'd  for  »  long  time  by  a 
gruHt«rr  or  less  amount  of  piffinwit  or  by  now-fornifd  connrctivo  ti*<- 
luie.  Ot-'CfutioDidly  the  bkxxl  mass,  in  a  more  or  less  de^-iiuratvd  con- 
dition, becomes  enc«psu]at4.-d  by  connective  tissue,  fonning  a  cyst. 

Tratutuilaf  ion  is  the  passjL^,  thruugh  the  walls  of  the  blood  ves- 
sels into  the  IjTiiph  sjKices  outride,  of  tluid  from  the  blood,  with  little 
tir  HO  miinixtiire  of  its  cellular  elements.  This  occurs  (wustantly.  to 
a  ivrlain  extent,  under  normal  conditions,  and  forms  the  commenoe- 
njcnt  of  ttw)  lymph  i-irctdation.  But  when  the  amount  of  Hnid  jiastt- 
iiig  tbrough  thw  walls  of  the  lilotnl  vc.swla  is  incretised,  or  its  outflow 
into  the  larger  lymph  trunks  is  hindered  so  that  it  aMniiintlntea  in  un- 
due qmuitity  in  the  interstices  and  lymph  channels  of  the  tissiK>s.  the 
ctmdition  is  patholo^pcal  and  is  calk'd  transudation.  An  accumula- 
tion of  transuded  fluid  in  the  interstiees  of  the  tissues  is  called  ledema  ; 
in  the  serous  cavities,  dropsy.  Its  «H^currence  is  usually  dependent 
ii|»on  ttoniR  hindrance  to  the  venous  circulation  or  u[(ou  some  chauye 
in  the  condition  of  the  blood,  which  may  become  m<tre  watery  or  lead 
to  alt«nitioiis  iu  the  walls  of  the  blond  veswl.*.  A  simple  interference 
with  the  outflow  of  lymph  dtx's  not  usually  alone  suffice  tijiiiduoe  traus- 
udation.  although  itnuiy  favor  ilutoci.'urrem'o.  The  tninsuiled  fluid  is 
usually  trauspamnt  and  colorless  or  yellowish  :  it  contains  the  same 
saita  as  the  blood  plnsma.  but  less  albumen.  It  may  contiun  fat.  mu- 
I'iii,  urea,  biliary  acids,  coloring  matter  of  the  bile  :  flbrinogenis  nsu- 
ally  present  in  variable  nuantity,  and  rai-ely  flbrin.  It  may  contain 
endoUtelinl  cells  from  the  lymph  s)i)ici>h,  and  a  variable  number  of  i-ed 
and  wliif>  blood  coIIm.  Tlie  amount  of  fluid  which  may  accumulate 
in  the  tissm-st  vari<»  gn-jitly,  deiH-iidiuj;  u|H)n  whether  they  ara  liA>se 
or  dense  in  texture.  The  fibivs  anil  cells  of  lonso  tissues  may  lie 
crowded  widely  apttrt ;  the  cells  aru  apt  to  lie  more  gninular  than 
noruial  and  may  be  atrophied.  Transudations  occurring  in  inflam- 
niation  usually  contain  a  considerable  numl)er  of  wliitebl<xxl  cetlsand 
mt>re  or  less  fibrin,  and  differ  in  this  f i-oni  the  nou-intlammatoni'  traiia- 
mhitions  ;  but  there  ia  no  sharp  distinction  iu  some  cases  between 
tbetn.     The  inflammatory  tranaudations  are  often  called  exudations. 


» 


THR0MBUSI8  AND  EMBOLISM. 

Tht'onibosiA. — Thrombosis  is  a  coagulation  of  bliMxl  in  theheartor 
vessels  during  life.     The  coagulum  is  caUed  a  (hruiiibns.     Thrombi 
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may  lie  a^in^t  the  wall  of  a  vf.-wfl,  <iiil_v  luirtiiUly  Rtlni);  tlio  lunvc. 
and  are  tlw^ii  oallwi  purifial  thnn»bi ;  or  Xiwy  may  entirely  fill 
veettel,  iinil  are  Uumi  called  obliteratintf  thrombi, 
f  Thnmilii  may  ooeur  a*  tlio  r\B*ult  of  hii  injurj- 1«  the  wall  of  avw? 

Mel,  or  may  foUuw  'H»  cuiiigtruMiiun  ur  ililutation  ;  tbey  Dtay  reeiiilt  fniiii 
Home  altcnitioQ  of  the  wall  of  the  vesstrl  by  disease  or  by  the  retaitlii- 
tion  of  tbo  cirrulatioii.  So  long  hh  the  endothelial  UntQRs  of  the  vw 
eels  are  intact,  simple  retardation  of  the  riivulatioii  Aix-h  not  u^uHll.t' 
alone  Huffice  to  induee  coagiilatioii  :  but  clian^^es  in  the  eiulothcliiun 
from  a  great  variety  of  caiisee,  such  att  iutlainmalion,  d«-gi-iK>ratioti, 
atheroma,  raldfication,  and  the  presence  of  ttimoni  and  foreign  bod* 
i(vi,  fiivor  it.s  iirtriirrence. 

Thrombi  tiuiy  ho  curnixi'^.tl  of  tiltriii  and  of  red  and  white  blood 
cells,  intenuinglt<d  in  nbotil  tho  Ktimu  proportion  U8  in  an  ordinary  ex- 
travaiH-ulHr  blood  clot.  Tht-se  ur«  called  rcti  fhi-ombi'.  and  Usually 
oix-nr  from  (*ome  midden  stoppage  of  the  cin? illation.  Other  thrombi, 
nsually  such  as  fonn  while  Ibe  blood  is  in  motion,  may  consist  ulmiMt 
entirely  of  white  blood  eells  with  a  little  tibrin.  or  of  tliese  intennin- 
gted  with  blhid  phite.i.  or  they  may  eonsUt  aimosl  entin^ly  of  blood 
plfttes  ;  all  of  ihette  foi-mH  are  called  lehite  thrombi.  Red  thrombi, 
when  dw»K).-iwd  by  i-haii^-n  in  the  blood  pigment,  may  Huiitewhal 
rcTWrmblu  genuine  white  thntmbi.  Mi^eii  thruinbi  are  unually  latnel- 
hited  and  eoutaiii  varii'ing  proporlionit  of  tibrin  and  red  and  while 
blood  t-eUs, 

Tbe  channel)  which  occur  in  the  thrombus  after  its  formation  nuiy 
^^Uk  either  in  the  direction  of  degeneration  or  orj^iuization.  In  mrnnw 
^^Riamet  it  MwaiH  to  undergo  a  simjile  hlirinkagt-  und  de^^lorimtion. 
Th«  leueocytt-s,  tlio  tibrin.  and  the  blood  phites  »my  degonerHte, 
forming  a  granular  niat4<i-ijd  which  may  bo4x>rui>  inttltnit^id  with  salts 
I  of  lime,  foniiing  the  so-called /jA/c/w/i/Aji,  or  rein  sloiir« ;  in  other 
^Kfnsra  the  thrx>inbi  may  soften  and  disintegntle.  Certain  thrombi 
^"contain  Iwirteria  or  other  infectious  material,  anil  on  softening  of  tin- 
lhrond)nt<  th«He  may  be  carried  into  tlie  cirt^nlatiou,  producing  very 
dif^u^tnni!*  n-snltj*.  KimiUy,  the  thrombus  may  be  replaced  by  a  new 
fonuatiun  of  vascular  ivnnective  Inwue,  itself  dtsap|>cAring  as  tbe 
new  tisMuo  is  furmi-d.  This  i^  called  orgHiiiuitiou  of  the  tlirombus. 
but  in  reaility  tbe  iie»v  connective  tui!<ue  in  i>roduce<l,  in  larye  msajiiin- 
at  least,  net  from  tbe  cells  of  tbe  llirotiibiiM  il.-u.-lf,  but  from  the  iViL" 
of  tho  walU  of  tbe  affected  vessel,  from  whose  vasn  vasorum  tlie 
^^uiaw  blood  ve»»ebi  of  the  thrombus  also  arise.  In  this  way  the  v«»> 
^^^Nd  may  be  iimipletely  and  [lenuaiiently  occluded,  or,  more  rar^*,  a 
clmunul  nuiy  be  re-e^tabtiiOied  tlirough  the  new  connective-tissue 
I  xaam. 
^-^      Tlirombi  in  veins  may  loud  to  hyperiinuia  and  tedetiw ;  tu  arteries, 
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to  an  ans>mia  wliow  signifir.tii(>ft  will  vary  (greatly.  cIopeiKling  ii|K>n 
the  Edtuatioii  of  the  ixi^hult^i  v«>««el.' 

JSnibolism.—'Vhisi  in  the  xtopixi}^  of  a  blood  ve8»et  by  the  aiTe«t 
ill  itn  Iiunoti  of  M>rii<*  )i)iit4-riiil  camttl  nlim|{  in  tln!  cimilatitig  HIoik). 
TIm)  !«iiljKtan»-  cnii!^iiig  Ihw  KtopjiUf^o  it*  ciiilfil  iiii  embohifi.  This  iimy 
W  compcMH)  of  a  givat  vtiricty  of  «iitwta:iccs,  TK«  )ii08t  common 
i*nilK>li  lire  detaoliCHl  portitins  of  thrombi.  nn<\  IIk'so  miiy  liave  all  Hio 
varioty  of  structure  which  thromhi  priwcut.  Masses  of  Imck'ria  or 
other  iKtrasitee.  fragmc^ils  of  the  huirt  vkIveoi  and  of  tumorx,  drop- 
lets of  fat  from  the  mettulla  of  fmctured  honeB,  masses  of  pigment, 
buhbtes  of  air,  et*".,  may  form  embolL  Embolism  is,  in  a  majority  of 
casfw,  oonfim>d  to  th«  arterien  and  to  the  branches  of  tijc  portal  vein. 

The  primary  ffTcrt  of  tlie  stoppa^  of  an  arteri;il  trunk  is,  of 
corirst,  to  lai^ly  <lpprive  the  rt'^on  of  th<i  bcKly  towhich  it«  timnclicM 
art-  distnhuk'd  of  il«*  tioniial  supply  of  blmnl.  If  tlii*  hRmclK-n  of  the 
otvludi-d  artery  form  jiiiustojiiopn.'s  with  oMwr  artcri(.«  Ix-yond  the 
point  of  stoppogfi,  a  collateral  circulation  may  bo  i-»tabli«hod  and  the 
einl)olus  do  no  harm.  If.  however,  the  occluded  vessel  he  a  so- 
called  terminal  artery — that  in,  one  who»e  bmnches  do  not  form 
anastomosen  with  other  art«"ries — ^the  result  of  the  embolism  is  i|tiite 
different.  When  a  terminal  artery  is  occJuded  by  an  embolui^  tho 
tisHue  of  Uie  affectrtl  i-t^on  usually  dipR,  and  tJiere  may  he  an  extra- 
viktation  of  hlmxl  by  rliaix-di-si.'i,  IcjKling  to  tho  formation  of  a  dark- 
r^ni,  soliditibd  arwi,  oalU-d  a  ho'inorrhaijic  infarction.*  The  ansa  of 
infarditiii  cornsixmdif  to  tho  regii)n  supplied  with  blo<xl  by  the  o«- 
ebidcil  visw^tl,  and  is  ui^uatly  m<iro  or  Xvms  wodgi»-shii[>iil. 

After  a  time  tho  infarction  becomes  dei'olorizotl,  inflammatory 
changro  may  occur  in  its  i^'ripherj-.  the  blood  and  involved  tissues 
may  undergo  degeneratiuii  and  ha  aj^irbej.  and  finally  the  memt  of 
the  infarction  may  be  itniicated  only  by  a  mass  of  cicatricial  tissue, 
which  frequently  contains  more  or  less  pigment. 


'  Contult  JkiMkd,  "  Die  Crtnchcn  dcr  Tbrumbtiaargiiiiizntioo."  Zfrgler's  Bciir,  zur 
pub.  .\nftt..  rtc.  JW.  i\\..  p.  1.18.  ItlS'ft. 

'Vr'lien  an  embolus  lodges  lu  h  lerniiuul  artery,  and  thocirculaiioii  (ii  tliu  (vrrilntv 
Kuppliiil  by  its  bruuclivs  (-rup*?,  tUf  prcuiirc!  from  Ihv  slJc  o£  rim  uili-ry  is  rrrtiiccl  lo 
zero;  Iiut,  on  tlie  oUirr  linud,  Dcoiiiliiig  lu  Cobnlicmi.  Ilic  vcnutis  prcHiiic  uuw 
nvakefl  Im-If  felt  In  a  linc-lc^vnnl  direcllon,  and  tlic  cnpillarlcs  nnd  ^iiml]  veins  \a  ttiv 
iUIe«lrd  region  l>«come  crowded  wlili  bluod.  Tlits  bluod  U  Biiigtuiiiii,  Loiitvvr.nnd 
lliu  wnlltol  Ui««miil)  Tcasi'lii.  being deprivnladlidrumul  nouriEbiiiPDt.  uiidi^rgo.  Il 
li  bcUuTod,  tlcgeiicraltve  rbnngc*  which  (nvor  th^;  ocnirrcncc  of  exluasjvu  diapcdc^ls. 
Tbua,  la  tbe  Iweinorrhnglc  infiirction,  not  only  llic  b!iw<i  vc«idg  Ijiit  tlie  pxcru\u,wu- 
btrlbBiKSilMitre  crotviled  wilb  sta^unnt  bluxl  TIil-  ru;i.-,>rc!io«  iif  Ltlli-u  make  it 
teem  probable  lliat,  !u  most  cuw:!,  tlic  buck  pruasurc  iu  llie  rt  <,'iuci  of  iufuri-tiou  coiiics, 
not  fmm  tlio  vein*,  or  not  fr«Tn  them  itlnnn.  but  rro'.n  udjaccal  arUrlal  ivi\g,t  wliicb 
OOBUBUDlcahi  with  tlic  capiliftrlcB  of  llio  allectcd  rc-KloQ. 


CHASOES  IK  THB  CIRrCLATIOS  OF  THE  BIX>0D. 
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In  another  class  of  cases,  instead  of  an  extravasation  of  hlood  in 
tho  affc-cted  n^gion.  the  tissue  is  simply  deprived  of  tiourisliment  and 
iindei^ieii  necn»is.  The  a£Fectod  area  ia  then  usimtly  light  in  color 
and  is  caUe<l  a  white  infarction.  Inflammatory  cliangcs  may  occur 
in  its  |»eripbppr  and  a  naw  connective-tissue  rap.'<iile  form  untuud  it, 
and  the  dead  mass  may  thus  ]>crsist  for  some  time,  or  bo  gradually 
atNtoriM"*!  aii<I  n-phn-cd  hy  cicjitricial  tissno.  The  scopo  of  this  Iwok 
dot'*  not  pc-nntt  na  to  consider  thw  soiitewhnt  compJicatod  and  o: 
ob!«:urw  niuKons  why  in  oiw  ciiac  we  have  ha'niorrhngio.  in  anoi 
whit*.'  infurction,  >ui  a  result  of  vtuhulus. 

If  th«  embolic  material  consist«  of  or  contains  iofertioufl  su 
etancea.  such  as  some  fonus  of  incteria.  in  addition  to  the  miH^hani- 
cal  effects  of  simple  emboli  we  may  have  gangreai'.  suppuration, 
formation  of  alwcesses,  etc.  as  the  result  of  the  local  action  of  t 
infectious  materia),  e^-eii  though  this  may  Ix?  present  in  rery 
amount. 

The  orgnntt  iu  whicli  embolic  infarctiotw  most  frwjuontly 
aro  tJio  Pplwn,  kidney,  bmiu.  Imi)^ ;  leiss  frwjueutly  tlio  retina,  liver, 
and  Kiiutll  iiiteKtiue»(.     litemorrhaj^c  iitfarctious  ure  uot  liable  to  oc- 
cur in  thu  liver  frvm  emboli  in  the  bruueht^^  of  the  portal  v^n 
account  of  the  blood  supply  which  may  como  tu  tho  affected  reg:i< 
through  the  brunches  of  tho  hepatic  artery'.     On  the  other  hand, 
bolie  alMcesses  from  infectious  emboli  ufq  of  nut  infrexjuent  occur- 
rence here.     Hiemorrhagio  infarctions  may  occur  exceptionally  in  re- 
gions not  furnished  with  tcrminul  arteries,  as  in  the  small  intestines. 
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CH^VXGES  IS  THE  COifPOSlTlOK  AXD 
STRUCTUKK  OF  THK  BLOOD. 


Only  the  mate  common  niorplioio^ral  alt<^ratioiiH  of  tlie  blood 
will  lie  con-ijtltn-tx)  lven>.  ant)  {nirtiniliirly  mich  as  inny  bo  appmoiablif 
iiftcr  dfuitli. ' 

Tbu  foayulafiUiltf  tif  the  blond  imd  tb«  clmniclors  of  tlie  rt'sult- 
iiig  clot  vury  widely,  deijendiiifj  jKirtly  tijHiii  ttio  compusition  oE 
the  b!oo«l  and  partly  upon  the  eoiiditioiLS  inider  which  the  coapula- 
tioo  cKwurs,  There  may  be  very  httle  coiiguliition  of  the  blood  in 
ilmlh  from  the  excUision  of  air  from  the  Inngx,  or  from  diseatteti 
jtixl  iwcicioiits  which  iti  miy  way  iiit^-rfere  with  tho  aj^ration  of  the 
blood  atiil  pi^rinit  tho  m't'iimulation  of  carlxiiiic  acid  within  it.  Thu», 
in  d<-ntli  fnirii  stnin^idation  or  drowiiiiijf,  niany  rhroniir  liifi'aai-!!, 
scurvy,  huiI  uiidt-r  many  conditiomt  which  wv  do  not  uiidcrstand,  th«» 
blood  may  remttin  fluid,  or  nearly  so,  after  death.  On  the  other 
hitnd.  in  a  variety  of  afute  inflammatory  disease?),  such  as  rheuma- 
tism, pneiimoiiia,  etc..  very  vohiminouH  clota  may  he  formed,  idthoush 
this  ill  by  no  means  constantly  tlio  vhhc  The  fat-t  that  larfje  clots 
form  after  death  is  not  ooncUwivu  cvlih-ni-e  tlutt  an  uii<lue  amount  of 
fibrin-forming^  olciiiviitK  wvru  prTw*i-nt  in  tho  blood,  nor  doen  the  ah* 
wtiw  of  markud  coat^ulatioii  prove  n  diminution  in  thti  blixnl  of 
fibrin -forming  i>lementM. 

The  blood  may  be  very  thit^k  from  the  removal  of  ila  fluid  con- 
Ktituents  in  disetises  associated  with  excessive  seri.)UH  discharges 
from  the  intestines.  It  is  especially  marked  in  some  cases  of  cholera, 
and  it*  called  anhydrannin.  On  the  other  hand,  the  hhiod  may  con- 
lain  a  hir^^  amount  of  water  in  proiKirtiim  ti)  its  solid  ingredi- 
ents— albumen  and  bhjod  cells.  This  is  culled  hijflvtrmiu.  and  occurs 
in  a  varietj-  of  diseases  of  the  heart,  kidneys,  liver,  and  lungs. 

Owing  to  the  <leBtrncti<m  <if  red  bUxid  cells  in  somo  forms  of  i>oi- 
SllIlin^,  burning,  etc.,  the  liKnjd  plasitia  may  contjiiii  free  hxino^lobiu, 

'  For  •  raiutne  with  bibliogriipliy  of  Ihc  moro  recuut  sludles  on  the  origin  of 
hlood  crtlii.  SM  Opptt.  CenlrnlWatt  fDr  allg,  Pnthologie,  etc.,  Bd.  iii.,  Nos,   3  aurt 
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CUAXUeS    IX   THK  CUlDHMITlnN 


by  whifh  it  is  dimt>lon<il  {hifnunjlnbituKiaia),  nr  it  tiuiy  liu  xtained 
fniin  tilt!  ti)K<or]>ti<>ti  nf  Uilo  ]iigiiiciit. 

Tlie  blood  niay  bu  ii^^tiiully  iiktmliwhI  in  amount  (pWth<HB),  tisually 
toin|H)niriiy  only  ;  or  by  Hitiml  lois^  of  blood,  an  in  hannorrbage.  h 
iruiy  Vt  dimiuUhud  iu  amount  (oligii^miH). 


AN^KUIA. 

In  girnenO,  i>j«:i!Htm  menn'*  h  iliininiithed  qumitity  of  blood  or 
n-<t  blood  w\\<i  in  tliv  vuskoIh  of  the  vrliole  or  a  pari  of  the  body. 
Aiuutnia  iiuiy  bo  si.vrondHn,-  to  limmorrhiigss.  to  prwlonsed  innutrition, 
to  oUronic  ot^^iic  diiieaii<M  o£  many  kiud^i  tc  Ibe  action  of  poisons,  Iw 
functional  dinturbanc-es  of  an  unknown  nature  in  tbe  bloo(I-fi>nniiii 
aj>|)uratUH.  and  to  whnlly  ti»kjn>wn  caufte-H,  For  a  ooiiKidcration  i" 
detail  of  Wtf.  varyiti];  ilo(^rf-M  aii<l  forrits  iin<l  ivLUWt*  of  aruetniu  vi>' 
mu»t  retar  to  work»  on  Uiu  pntc-ttouof  m«dioino  or  cliiiioul  micro- 
tHXipy.  Fatty  degoiwration  of  tho  lieurt  and  blood  vnwels,  liver, 
kidnuy.  vU:.,  and  capillary  Juemorrhagpn  and  a  olutngo  of  the  yellow 
into  red  marrow,  are  frequent  a«x'ompanijnentH  of  exceneive  anemia. 
TIii»  latter  ctiaUKe  i»  larj^ly  due  to  the  disappearanoe  of  the  fat. 
Xuc'leated  red  blood  **Uh  are  also  obser\'e<l  in  the  red  marrow. 
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CHAICGES  l:d  TIIR  KKD  BlJ)OD  CELLS.  1 

Thow  may  bo  dimtiti^iMl  in  number  and  may  uudorj^o  various 
chai^^  in  KltajM)  and  tiixxi  and  »ttrucluiv.  ■ 

OltgocnUuemia  \»  tliat  coiiditkni  of  the  blorMl  in  wbirh  the  nimi- 
ber  of  tho  rod  ci-!ls  is  n-dui-vd.  This  ri''duvtion  in  number  may  Iw 
temporary,  aa  aftei  luutnorrha;^.  or  it  may  be  persifttent  in  winn 
f<trms  of  antemia  and  in  leulouniin.  in  inanition,  and  iu  various  infiM 
tioQK  difleaaefi.  The  number  of  red  blood  ceit^i  may  in  extreme 
of  anicmia  Iw  rediiceii  to  one-tenth  of  the  nonnjil,  or  *^ven  le.ss  ;  that 
i»,  from  thw  iiomud  numlMtr,  which  is  lH-t\v-<.-cn  fotinuid  fivu  millit 
thvre  nu%y  bo  a  n-duction  ti>  biilf  a  million  or  \«e». 

The   red  \AoqA  (.-vllt  may.    in  addition  to  a  decrease  to  nt 
i^mtain  lct«  than  the  normal  amount  of  ha>moglobin.     The  blood ; 
a  whole  may  be  pale  ami  water>-  in  appearance. 

Under  a  vjiriety  of  conditionKin  pnifound  aniemia.  after  per 
fortn^  of  jMiisiHiin^,  Hevert>  hunii,  etc,  varying  iiumlMirsof  spt 
or  im.-^lnr-KluijMxl  bodies,  smaller  tluin  the  red  bloo<l  cclU  but  hav- 
11^  tbu  HMttH'  gvnont]  color  anrl  chiinK-ti.-R4,  may  Ih^  fmind  in  tlie  blood. 
Them  ore  calltxl  micrftcfflex.  In  iN^tniicioiM  anafmiu  and  iu  louloeiiua 
red  blood  cells  larger  than  the  tionnul — nmrr'tctftf^ — may  be  found  in 
the  blood.  Under  similar  u>nditiomi  a  variety  of  bizarre  fortnn  o£, 
rwi  cells  are  found,  which  are  called  porVi-fVocj/M, 
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In  profoiiiKi  ntt:eiuui  and  in  leukieinia  nucleate*!  red  blood  cdlti. 
oithvr  i)f  nonnal  ftiTe  or  larger,  niay  l»e  found  in  the  blood. 

Uudur  tho  varying  oonditionii  aititocmtod  with  Ihcnv  changes  in 
tile  red  Moud  ci-Jln  llio  lunciioyta*  inny  rdinjcin  in  itonniil  proportion, 
or  tltey  may  bu  invrcuMnl  in  tiuiubur  ur  l>f  otliurwi^-  diiiugod. 


to 


CHAXGRfi  IS  THE  WUtTK   BLOOD  CELLS. 


Recent  8tudiu«  iMv«  sliown  that  ninong  tli(>  i?olorle^  lilood  e^Ua 
which  w«*  bttvi)  boon  uccu»toniud  t«  Kptitik  of  indiscriminately  as  Iru- 
oocytex  ther»  urv  wveml  vuriotiCM.  Wu  may  distinguish  m  Tioi-nial 
human  blood — 

1.  Small  ceUs  about  as  lai^  as  the  i-ed  blood  ooIIb.  with  a  Min^ki 
large,  oiunly  stained  nuclena  surrounded  by  a  narrow  rim  of  proto- 
pbu4in.     These  are  calle<l  small  lymphnryieji. 

i.  Ijai^ier  moni>Hiioloar  i^lla — large  lymphocyles — with  a  much 
jfTwtitvr  n^flalive  amount  of  ]>mt<ipla.'*ni,  the  mirl^ius  tttaining  leas 
deeply  than  in  th«  isinaller  lymphocytes,  'i'he  lympiuH-ytes  api>ear  to 
come  fn>m  tht-  lyin[)h  ikhUis, 

3.  ColI»  having  n  Mii^le  rmcluux  of  an  irregular  nluiiioand  pnv 
sentint;  intermediate  fornu)  betwuen  the  lyrapbocyt«M  and  tlie  jMilyiiu- 
clear  f ormn. 

4.  Cells  somewhat  smaller  than  No.  2,  with  several  muclK-on- 
torti^l  nuclei  which  are  readily  stained.  The  protoplasm  «f  these 
wlU  usually  contains  granules  which  comport  themselves  in  a  i>eeu- 
liar  way  toward  certain  staining  agents.  They  are  colored  by  neu- 
tnii  KtaiuK.  Tltese  o^s  are  accordingly  called  polynuclear  neatro- 
phile  iviicnciftes. 

0.  Finally,  ttiero  Arc  cells  hai'ing  one  or  two,  and  more  nirvly 
three,  ecutity  stained  nuclei,  the  protoplasm  ooiitoiiuiig  gmnides 
which  are  staiued  by  such  an  acid  coloriiij^  matter  as  eusiii.  These 
ceils  are  accordingly  called  eosinupbile  leiicovyte^.  Their  granules 
are  in  genei^  larger  than  those  of  the  neutrophile  cells. 

These  various  fonn.-*  of  cells  occur  in  thft  IiIoimI  undt-r  iiorrnitl  con- 
ditions in  fairly  con.-it^nt  propurtiani*  to  ono  another.  The  polynu- 
^lear  neu tropin  1<>!*  make  ujt  nlKitit  fnun  sixty  to  st'-venty  per  cent  of 
tlio  knicocytc^s  llio  lytMpliocyU-«  arc  next  most  abundant,  while  the 
eu!anophik-s  are  nortniilly  pri-sent  in  a  smaller  perceuUigo  still,  vari- 
otuily  stated  as  from  two  to  ten  per  cent. 

A  large  number  of  variations  in  the  size  and  form  of  both  Uie  nil 
and  white  blood  cells  luive  been  des<'ribe«l.  and  various  classifif-jtlioriit 
have  been  suggested,  L).i:4e<)  eitlier  upun  nii>r|>ii<>liigi(\'tl  clijiriu-i^TS  or 
tlio  effects  of  staining  agents.  Much  stress  hiut  furthermore  boon 
laid  by  »i>o*ial  w^irkcrs  in  this  field  iiixin  tlio  relationship  of  sunie  of 
tboM  fornix  tu  viiiying  pluuiui  of  diseusc.  But  siuce  a  good  deal  of 
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divprsity  of  oirinion  still  exuits  in  regard  to  the  flignificanw.  and  eve 
the  number,  of  vJlr^'ill^  fonn^  of  M<xm)  celU,  both  in  health  and 
casie,  m>  have  deemed  it  bc»t  to  f^vo  han*  only  n  resume  of  tht^  tniira| 
gnnenU  and  dufinik-Iy  known  fuel*.' 

Thu  luuiXK-yti-s  may  Ix-  iiioirwiHinl  in  numbiT,  iind  tl>i»  inrniuMo  may , 
be  tcmgxjmrTi'  or  pundstcut. 

l^Hcoct/fosis  xiguifioK  u  tomporHr^'  incn.ifu«(>  in  Hw  number 
vrbit?  blood  cells,  liirgely  of  tiit  pjlynut-lear  form.  ThiH  increase  isj 
asually  of  moderate  amount,  but  niity  be  extreme.  It  oocunt  in  •] 
variety  of  acuta  inflammatory  di-teases.  in  typhoid  fever  and  at^iite] 
lobar  pii4>umi)riin,  in  profuse  suppuration  in  any  part  of  liu*  lKxIy,J 
often  in  oouiiwtioii  with  malij^ant  tuinorH.  tuberculosiK,  ete.,  tai] 
may.  tut  abuvo  KtaU-d.  bu  aasiwiate<l  with  an^nuiia. 

Tliis  pathological  leucocj'tuiu^  slionid  not  bu  confoundod  with  the 
physiological   leuout'ytosix    which    TV^pilarly    oo'iu-k   diiriu);    diges- 
ti<Hi,  and  during  which  the  relutivo  proportion   butwtvn    red    and. , 
oolorleas  blood  cells  may  he  1 :  lOO  or  1 :  100,  whereas  in  health, 
other  circumstances,  the   proportion  is  usimllr  from    l:33.%-fi(K^) 
thfr(,-aU>utJ4.     In  yi>iing  children  the  relative  nimiber  of  leuooeyi 
greater. 

Leukiemia  {Lencocyfhtemia). — This  disease  is  rhanwteriwMl  by  a 
pransteiit.  progrowive,  ami  often  euoniious  incroasi'  in  (be  number  ot 
the  white  blood  cvltifi.  TUv.  Uoi>d  iH  jmlein  well-iiukrki'd  cases,  bat 
not  watery,  and  the  number  of  wliito  bloo<l  cUU  nuiy  in  extreme  caM»  h 
equal  or  even  exceed  that  of  the  red.  But  the  mi>iT>  statement  of  s^ 
tmmerical  increase  in  leucocyte*  does  not  express  all  our  knowlnl^ 
in  this  matter. 

\Vhile  in  leiux>r.^(oai.t  it  is  ]ar|{ely  the  polyuudear  celK  as  slatvdfl 
ftU.tvd,  which  aro  int'reai«it!  in  rnmiber,  in  letikttni  ia  the  case  is  rtot  «> 
mmiilc.     lnlyniiiliaticlcukiemia(see  General  Uisciisesl  theincreuMiin 
tbenumbiT  of  leuux-ylesisdue  to  the  mononuclear  h'mpliocytes,cafpo-^| 
cially  of  tho  Hiiall  form.     .\«  many  as  ninety-fivp  pur  cent  of  tlie 
colorless  cells  may  lie  of  thiitform.    lu^plciiic-myclogimouKluuktemia 
the  eosinopbile  cells  may  be  m^wcially  iucnsased  in  number,  and  thera^ 
are  also  large  leu'cocvtes  coming  apparently  from  the  marrow  of  th»^ 
bonsB,  and  called  mi/elocffUa.     Thesemost  nearly  resemlile  the  larger 
lymphocytes  of  nonnal  blood,   but  they  are  osually  larger.     They 
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'  We  r«fer.  fur  dntall*  of  nMlboda  of  quaaiitatl*«  (hMmJaatlon  of  Chugn  la  llw 
cfaamictl  imil  morpbolagicftl  oooKltuent*  of  (2ie  blood,  to  (pociol  work*  on  Ilia  Uood, 
■udi  MS  I'vu  LiiMhffi,  "OTundriw  vinrr  kllabclHa  Piatbolosio  dn  BlaiM,"  t8M. 
wbkk  tt  (uU  liibliograpliy  will  be  found,  iudoillnf  tbe  nunwroua  aad  rdtwblu  m>J 
potUof  F.brlidi,  and  Uofem.  "  Du  Bus,"  1880;  and toworkioa  clInkMlBilcnMnopf- 
Fm/a^A,  -  Clinical  Di»giKNi*.''8ded.,lWS;  AMtwro,  "  Cllniml  MicnMcopj." 
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luive  a  single  lasrge  nacleua,  which  staina  feebly,  and  th^ir  hodicR  may 
filiow  neutrophile  gmnulee.  Larger  and  aiiuUlor  nucleated  red  bloud 
cf  lU  niay  be  finind  in  splenic-myelogenomj  k!ukn>niia. 
A  The  loucocytes  are  frequently  in  a  conditicjii  o£  fatty  tUigt»nt>ration. 
"ftnd  there  may  be  ft  deoreaa©  in  the  luunljtir  of  rod  blood  cells  in  leuco- 
c^'thnmuA.  TlH'ruuremarkodchfiu^'oin  tbo  livL^r,  spleen,  and  lymph 
nodeH.  as  well  n«  in  the  bono  marrow,  in  luukfemia ;  the  de^^ree  of 
involrement  of  the  different  orgiias  varying  in  different  caHea  (see 
LeuktBmia.  in  eection  devoted  to  General  Diseases). 

^[oHt  of  the  above- rapntioned  changes  in  the  mori>hologir-al  citar' 
acters  of  ttie  blixid  are  better  stiiflii-d  during  life  than  after  death, 
wince  the  rttdiittrihiitien  of  its  element^  owing  to  the  clotting  and  the 
effwts  of  gra\-ity,  mndwr*  llm  ohtaining  uf  a  pure  sample  very  diflS- 
oiilt  or  impoexible  and  the  n.Mii]t»  uf  oxaiiuniitiou  only  in  a  very 
general  way  reliahle. 

Melanremia. — In  this  condition  the  blood  contains  larger  and 
smaller  irregular-shaped  particles  or  masses  of  bro^vn  or  black  pig- 
ment. This  condition  is  most  freipiently  the  result  of  intermittent 
and  ntmitlent  fevor,  particularly  tlie  severer  fernis.  It  may  bo  ae* 
riHiipnnieii  hy  nnn^inia  and  lenccKyloais.  It  dijcs  not  occur  in  all  cases 
of  Ibo  above-ruimwl  atT.ictiotis.  It  m;iy  he  transient  in  cbaraotor. 
The  pigment  may  be  free,  or  irioro  n»ii;illy  ia  oncloaod  in  lencjoeytea. 
nder  the  eame  coiiilition»  pigment  mtiy  ba  deputntud  in  the  liver, 
spleen,  lymph  nodes,  bone  nmrrow,  and  blood  vessels.  Owing  to 
the  deiKtfiit  of  pigment  in  the  orgiins  they  may  assume  a  gray  or  slate 
color.  The  pigment  is  supposed  to  originate  in  the  decomposition  of 
tbo  breinoglohin.  Pigment  which  has  been  taken  into  the  lungs  from 
the  air,  such  a.-*  coal  dust,  etc.,  muy  find  its  way  into  the  blood  either 
before  or  (ift«.'r  deposit imi  in  tlie  bronchial  or  other  IjTuph  noiles,  and 

y  be  uflorwjirdx  dviKwitod  in  the  spbion  and  liver. 
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MKTHOD  or   KXAMIX.VTIOX  OF  Ti!B  BLOOD. 

The  blood  may  bt;  examin- 1  UvhIi  on  t!io  warm  stage  mthout  tho 
nddition  of  any  tixativo.  simply  snrnmnding  the  cover  with  oil  or 
,va.t<!lin  to  prevent  evaporation.  Fur  most  prirpo.-^e"*,  howevur.  the 
tlht  i<iliouId  be  treated  in  some  way,  so  us  to  rvUitn  their  normal 
rm,  th©  instant  the  blood  leaves  tho  vessels.  This  fixation  may  be 
jK-compliiihciI  hy  the  \im  of  (chemical  agents  (wet  metho<l)  or  by  quick 
drj-ing  on  Ibo  covor  glass  or  ulide  (ilry  method). 

I  Wet  Mttfbud. — Among  IW-  chemical  fixative  agents  are  osniic 
acid  and  a  soIuti<»n  of  corroslvo  Huhtimato.  Osmic  ncid:  A  drop  or 
two  of  bloiMl  drawn  from  tho  clcan»od  iingor  tip  hy  a  noodle  prick  i« 
lowed  to  fall  into  a  cubic  centimetre  of  from  one-  to  two-por-cent 
;mic  acid.     After  an  hour  the  blood  cells  may  be  transferred  hy  a 


CHAKGES  IN  THK  COUrOSlTIOlf 


pipette  to  a  BtJution  of  ai^^tnto  of  potasb.  In  whioli  tli«y  may 
Berved.    Sublimate  nmy  bo  used  in  thu  form  of  Haytmi's  eoInti^T^ 


llayem'a  Solution. 

Chloride  of  Sodium 1     (^m. 

Sulphate"        " 6 

Comwvp  Rubliniate O.S    '* 

Water,  distilled 200       " 


^F     Th«  blood  U  rvccivud  dirwoUy  into  thia  itolution,  in  which  it 
studied. 

Dry  Method. — It  haa  hoen  found  that  if  tlie  freshly  drawn  bin 
from  a  fiuyer  priok  be  imiiiedijitely  dried  ou  glass  in  a  very  tliin 
layer,  the  cell  forms  are  quite  well  pn^M^rvi^d  and  may  be  exp«x«od  to 
tlie  action  of  stainine:  agonb),  by  which  lutiiiy  fuitiirM  i%n  dwoloped 
not  wkiily  Mion  by  tbi>  wi-t  mutliod.  Fur  thijt  purpoao  perfectly  cl«ut 
vovt-r  gbuMu<t  should  be  used.  One  cover  should  ha  touched  to  th# 
Mood  droplet,  tuking  up  a  ver>' small  portion,  and  instantly  another 
cover,  or  the  e<lge  of  a  spatula  or  tlie  aide  of  a  needle,  is  drawn 
quickly  noroas  the  drop.     In  this  way  a  uniform  layer  of  Uood  it 

^jprefwl  over  each  cover,  which  in.-4tantly  driiis*. 

^fe  For  a  eimplu  ttlaiiiing  of  red  and  wliito  blood  cells  the  following 
proivdure  givi.!^  good  results  and  is  itufficient  for  most  pntctkal 
purpoees: 

The  oovers,  prepared  by  drying  the  blood  on  them,  are  heated  iat 
ten  minutes  at  from  1 10"  to  120°  0. ;'  or,  though  lees  to  be  recom- 
UioikKx],  ttiey  may  be  kept  for  t«n  minutes  in  a  mixture  f>f  e«)UHl 
parts  of  alcohol  and  ether  to  fix  the  tuRuioglobin  and  to  render  the 
albumiuutvK  iu»olublo.  They  are  tlicn  flontixl,  spt^icimen  side  ilown, 
for  tea  to  fifteen  minutc«  %vith  gentlu  beat  in  the  following  Quid 
(Czenzjmaki'fl) : 

Aqueous  M<^hy1  Blue,  saturated  solution W  c-c. 

L  On«-balf-per-t»nt  solution  of  Etihinin  seventy-per- 

H  cent  Alcohol SO  " 

~       Wtttor id  " 

The  red  cells  and  eosiuophilo  granulations  are  in  this  way  colored 
red,  while  the  cell  nuclei  of  the  various  forms  of  loucocj-tes  aro  blue. 
The  ui'iiiruphile  gramdes  are  not  stained.  By  this  method  the  Ptaa- 
modiuiu  malari.'o  may  also  be  staine^l  blue. 

'  Acoavenleat  methodof  heatiD^iuchKpeuiindm  1»  to  Ujr  ibem  new  tbeeDil  of  ■ 
Mripof  copper  elUiM  bold  tan  cluni)  or  ntitUif  on  ■  wire  loop,  uid  beatcd  at  Um 
oppocftc  oiij  b/  n  Ump.  A  tiul«  prvtlmlnrr  obaerntUon  wltli  a  thcnaoinvtct  will 
■offln  to  loat«  tbo  proper  poxilioa  for  the  ipecimeat.  Or  ft  rcf  obr  cloaid  air  bMb 
nuf  boused. 


AND  6TRUCTURE  OF  THB  BL<»OD. 
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Th*»  mono  Rlnborat4>  niolhiwi.-*  "f  (lifforontiiil  stjniiiiig  of  k-utix-ytes 
deviiipii  by  Ehrlioh  find  ollirre  iiwil  in)t  Im;  nuisidoixjil  boro  iti  dctaiL 
iJ}ut  tlwim^tlK'dof  Ehrlk-li  for  the  dctituustratioa  of  the  neutrophilc 
gnuiutnti<ins  in  the  [xilynuclwir  leuoot-ytos,  which  iire  increjist^l  in  the 
Mood  ill  lcuo>^>cyto»ii;  unci  emigrate  f rum  tha  vosaeU  m  exiiilativo  iji- 
fliimiTuitiun,  is  as  followH  i 

The  blood  is  fixed  in  either  of  the  above  waj"*  on  the  cover  glaas 
:d  stained  in  tlie  color  mixture  i>n!{itired  as  follows : 

Sfitiirutcd  uqiiL-ou8  euhition  of  orunge  G 13S  c.c. 

Sutiinttod  »iiuiujti»  Koltitioti  Acid  Fuchsin  con- 
taining 20  per  cent  of  alcohol 125     " 

To  tliii«  niixtiire,  with  constant  Btirring.  are  added  135  c.c.   of  xutu- 
iteil  afiiKtrutt  solution  of  methyl  grttju  and  73  c.c.  ahuolute  alcohol. 
Thii*  mixture  mui^t  »tand  for  »ome  time  bsfore  uiung. 
For  u»t«  it  niu»t  not  be  filtered.  Imt  a  drop,  taken  out  in  a  pijietto  or 
,  a  ptxl,  is  put  on  to  the  blood-smeared  cover  glass,  fixed  as  above 
*■  described,  and  allowed  to  act  fur  a  few  nionipnts,  while  Uie  rovpr  is 
tilted  back  and  forth  so  tluit  tilt- ^oluiion  . "hall  not  dry  on  ihu  gl;i.«i<. 
I^The  excess  of  8tain  is  now  rinst-d  otT  with  wiiti-r  and  thtj  giRH-imiin 
'"dried  and  inounte<l  in  b«.buiin.     TIw  nuclei  are  of  a  grcemsh-Wuo  or 
blui8h-\'iolet  color  :  the  uetilrophile  griinules  are  grayish  or  reddish 
violet  ;  thooo!?inophile  granuW  are  yellowish-red  "tr  dark-rwl.  while 
the  red  blood  cells  are  orange-yellow.     This  Boluti'>ii  in  somewhat  un- 
certain in  its  action,  often  changing  and  pi-esenting  variations  in  its 
[iloring  power. ' 
FOnKION  BODIES  IX  THB  BLOOD. 
Various  bodies  which  do  not  belong  there,  aside  from  those  above 
entioneii,  may  find  access  to  the  vessels  and  mingle  with  the  blood. 
Pus  cells  may  get  into  tJie  blood  from  the  opening  of  aii  abscess  into 
tlio  vejwel  or  fr<^m  some  inflammatiiry  cliaiige  in  its  walls.     Desqua- 
inatinl  endothelial  cells  fn>m  the  vessel  walls,  oitliei-  in  iv  coiiditiou  of 
Hfetty  degeneration  or  in  various  st^igi-s  of  proliferation,  may  bo  min- 
l^^ed  with  the  noniial  blood  elements  ;  also  tinnor  cells  of  various 
Kuidi!,  fragment)!  of  disintegrating  thrombi,  portions  of  heart  vtilves, 
JBvtc.     Crystals  of  bilirubin  have  been  found  in  the  blood  in  icterus, 
^P      Fat,  in  a  moderate  amount,  is  a,  normal  ingredient  of  the  blood 
^■during  digestion  and  in  lactation.     Under  pathological  conditions  it 
nviy  occur  in  larger  and  smaller  droplets.     This  lipfpmta  occurs  as 
a  result  of  detii'ieiit  oxidation,  in  diabetes,  in  di-inik:trd»,  and  in  some 

^F      '  For  rarloiis  ottinr  mclliixU  of  Klulning  blcM>d  cells,  and  for  detailed  connidcntiun 
of  m-orphological  cbau^us  fu  disease,  wo  rufor  to  Von  LinJitck,  "  Klia.  Pnlhologio 
,du  BlutM."  1893. 
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casm  of  dyspncDH  from  various  cauaea.     The  dropietH  are  Rniall  aiiil 
liablQ  to  I'MOHpe  observation. 

In  many  case«  ot  injury,  parliruUrly  in  cnwhing  fractures  of  tlio 
bone,  the  fat  of  the  nutmiw  finds  iM  vnix  into  the  blotHl.  and  it  may 
collect  in  lai^  drop**  in  ih«  vt-»wln  of  tliy  hinj;i4,  forming  the  so- 
called  /al  pinbolt ;  ur  it  iniiy  jwims  IIiu  lungx  and  form  pmboU  in  other 
pari*,  as  tliv  brain,  kidue^'^,  etc  Fat  embolisn)  in  eclampsia  is  ot 
ocntMonid  oomrrt'iice. 

Tho  fnt  may  bo  abewrhod  from  the  vessels,  having  prorUicrtl  littlaj 
or  no  disturbtiiioe  ;  or  in  mwne  cased  it  may  jirodnce  t>eriou«i  n-i4ultM  by 
the  stoppage  of  a  lai^  series  of  veatielfl  in  tiio  lungii,  brain,  or  other 
parta  of  tJie  boiiy. ' 

The  fat  may  \w.  \ym1  Hocn  by  cutting  soctions  of  tb«  fresh  tiasues 
with  tlwt  frM^xing  tnicrotomu  and  Ktaiuiugthem  at  once  Cor  twenty 
four  hour*  with  uni'-ptirHiH^'tit  aqueous  solution  of  otimic  acid.  Tliey 
may  tbvn  be  mouiitMl  in  g)yci?riu. 

Air  in  Me  blood,  tut  the  result  of  an  opening  in  the  veins,  ia 
oocaeional  ocourreuce.     If  the  amount  of  nir  l)e  small  it  apiK^tars 
be  readily  ab^oHiMl  aiid  does  littlo  or  nr>  bai-nt.      If,  on  ibo  othfr 
hand,  a  laiyt^  quantity  is  admitti-d  to  tbn  vi^iiiK  at  once,  tt  cv>lUvts  in 
tlio  right  siilo  of  the  Iieart,  from  which  the  conlrm^tion*  of  the  organ 
are  unahlo  to  force  it  in  any  considt^rahlu  qiuuitit^',  and,  the  supply 
of  blood  btnng  thus  cut  olf  fnjm  tho  lungs,  death  yvry  quickly  en- 
Sttea.     It  ia  especially  from  womida  of  the  veins  of  the  neck  and 
thorax  that  the  accident  is  most  apt  to  occur.     But  it  may  he  duo 
the  introduction  of  air  into  the  uterine  veins  in  intra-uterine  inj 
tion  or  in  the  n-moviil  of  tiimors.' 

Tlwi  oocurrence  of  animal  and  vogetaWo  parasites  is  considei 
more  in  detail  in  ports  of  this  book  dcvatod  to  th«w  orguniMuu.     It 
will  Bufhce  to  mention  hero  tliat  tliL<  moi\i  important  of  tho  auimal 
paraatesof  the  blood  iire:  tho  FiUiritt  sanguinis  hnuiinin.  the  D\ 
toma  hftmatobium,  and  the  emhrj'os  of  trichinn  and  ethinococ- 
ctut,  which  are  of  occasional  and  usual  temporary  occurrence. 

Tlie  various  sjuviea  of  bacteria  which  may  be  found  in  the  1ilix>d 
will  bo  cun^fidorud  in  parts  of  this  book  in  which  these  organisms 
treated  in  dot;itl. 


I 
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■  OoMult  for  rteiai  of  tbit  mbjcct.  witli  good  biblbgrnphy,  article  hf  Part  na 
"FU  Knboliim."  New  York  HeJIotl  Journtil.  Augiui  14tli,  18M. 

*Ci»*v]t  Qmty,  "^tailM  exp.  Hir  reulrt«d«  ratrdtuis  lea  vehie*,"  Pwto.  18TS, 
roT  eiperimMiU  and  older  ttlenture;  abo  lalcr  nrtk-teby  Ccaty,  Arcb.  d«  PliyaUiL 
nor.  «t  |mh-.9d  MV..  t.  ir.,  p.  433.  I8TT;  more  rccnnt  caniiikrnlion  uf  tile  mbject  la 
Archiv  rtr  kUo.  Medklo,  M.  xxsi.,  p.  «l,  1883.  by  Jargt^n.  ' 
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HYPERTROPHY   AND   HYPERPLASIA. 

Under  a  variety  o£  conditions  parts  of  the  body  or  organs  be- 
come lai^r  than  normal— hypertrophied.  When  we  look  for  the 
structural  changes  to  which  hypertrophy  is  due,  we  find  that  it  may 
be  owing  to  a  simple  increase  in  size  of  the  elementary  structures 
of  the  part,  cells,  and  other  tissue  elements.  This  is  called  simple 
hypertrophy. 

On  the  other  hand,  it  is  found  in  many  cases  that  the  increase  in 
size  of  a  part  or  organ  is  due  not  only,  or  not  at  all,  to  the  increase  in 
size  of  its  elementary  structures,  but  to  an  increase  in  their  number. 
This  increase  in  number  of  the  structural  elements  of  a  tissue  or 
oi^n  is  called  numerical  hj-pertrophy,  or  hyperplasia. 

Simple  hypertrophy  and  hyperplasia  are  frequently  associated. 

REGEKERATION. 

The  wear  and  tear  of  the  body  in  the  performance  of  its  varied 
functions  and  labors,  and  the  greater  or  smaller  injuries  to  which  it 
is  frequently  exposed,  make  indispensable  for  the  maintenance  of  its 
integrity  a  more  or  less  constant  and  widespread  regeneration  of 
tissue. 

This  r^eneration  of  injured  or  worn-out  tissues,  all  new  growths, 
as  well  as  the  hyperplasias  above  mentioned,  are  invariably  brought 
about  by  proHferation  or  other  changes  in  Uving  cells. 

A  new  formation  of  cells  in  the  body,  so  especially  characteristic 
of  this  period  of  development,  thus  persists  through  life  with  varying 
degrees  of  activity.  It  is  in  the  adult,  however,  under  pathological 
conditions — in  the  course  of  inflammation  in  the  growth  of  tumors— 
that  those  cell  proliferations  occur  which  especially  concern  us  here. 

Just  as  the  cells  of  the  adult  organism  are  the  offspring  of  one 
original  cell,  the  ovum,  so  are  all  the  naw  cells  which  appear  in  the 
body  under  abnormal  conditions  derived  from  some  pre-existing  cells 
by  a  division  of  their  bodies. 
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Thp  cAreftit  and  rniitut«  »tndy  of  ci-I1m  iltiring  tlw  net  of  <livuikxi4.1 
whu-h  Iijw  Ui-n  ris>.'iitly  imttU'.  Iiiw  rt-viyiM  iiuiii.v  n««*t  rurirtml 
plieiioiiii.-i)it  iiik)  Ii)u«  oihmk-iIh  new  worUl  of  ulwi-iTBtioii  n*>iin^r  tn 
the  elemcDtiiry  uxpruuiioii  of  Ufo  tb»a  has  He«mi>d  punu<il)to  in  i^nrikf  i 
tim€«i.  It  will  »iifl!i««  for  our  piirpoBea  to  briefly  intlicutu  mhiiw  ut^ 
the  more  striking  features  of  Uje  new  cell  lore, 

1'he  earliest  morpbologt«U  changes  in  cell  diviidon  are  Been  in  tbtj 
nucletis. 

Dirr<:t  (Amitotic)  Cvll  Diuigton.—Xn  whnt  to-day  ap[>ear8  to' 
be  tho  most  wniplo  nimfi?  of  trlldiviKidii— imd  this  wiw  foniK-rly  thej 
Jy  one  rwxjgiiiawl^lho  nuflcus  with  its*  UK'nibmiiu  bt-coincM  ciwi- 
rirted  tLiul  fiuully  <livi<le»  into  ivro  or  more  partJt  wbicti  become  nt-w 
^lu^i.     Hand-iii-lutnd  tvith  or  following  this  sitnjtle  inicU-jir  (li\'ision ' 
the  cell  Uxiy  di\H(lf8.  ami  thus  two  or  more  cells  may  form  in  the 
[4ace  of  one.     Sometimes  the  nw^lear  di%'isioii  is  not  followed  by  a 
division  of  the  cell  hotly,  and  thius  miiltinuclear  i^clls  may  be  formed. 
WhcllM>r  in  tliii*  mixlo  «if  o^ll  liiviwon  Iln-n*  may  not  lie  a^  yet  unre- 
cogiiiz<cd  niiiuite  dtiing(^«  in  the  coll  nuclotts,  ue<livring  in  the  proooM, 
seems  not  to  bo  alttigtilbf^r  rkiiir. 

Indirect  (Hitoiic)  Ceil  Z>iiM«(on.— In  this  mode  of  ceUmulti-| 
pUcation  certain  mimito  changes  in  the  nuclens  usher  in  the  coarser  i 
pmcesa  of  di\*isiou.     The  eiirher  chjinges  which  are  ti>  be  seen  in  aj 
ocU  about  to  divide  are  a  tliickeiiing  and  rearraugemtmt  of  the  gran> 
ules  and  fibres  of  the  intranuclear  network'  (Fig.  i\  i  ami  2).     At] 
tbow  griiiiulfs  and  libivs  of  the  mirleuit  bi-(x>iiio  thicker  they  nrran^' 
Uw>mM>lve8  into  an  irregular  anarl  or  contorlM  nuixs,  tl»e  nuduolw 
diw)]iiii.-flm,  and  the  micl«ir  uM'nibrano  booomi'S  indidtinot  ( Fig.  4  :  S). 
Now  tlio  thickt'ni.sl  fibrtis  of  the  ruiclciis  nuiy  arnmgu  tln-msi'lvw*  in 
var)Hng  stclhir  forms  and  i<>«.-jm rate  into  two  or  more  groups,  wltich 
iilowly  draw  tuiiuidcr  (Fig.  4;   .(,  5.  and  '').     Then  the  cell  body, 
shows  commencing  constriction  corresponding  to  the  division  of  tlur| 
nuclear  fibre  masses  (Fig.  4 ;  7).     Finally  a  nuclear  membrane  de-] 
velops  arouml  eat-h  of  the  new  nuclei,   their  fibres   become  moraj 
ftlender  and  aitttume  the  renting  arrangement,  and  the  cell  biNty  oom« 
plet4?w  it)*  division  by  a  dtt*i)i^ning  of  its  t-onstriction  (we  Fig.  4  ;  *  andl 
9).    TXwrv  arv  couiitlt^w*  variations  and  dotaitx  in  the  minute  pr 
of  eell  diTifflou  wliich  we  mx'd  not  consider  here. 

The  terra  tuifihtis  or  kori/omit<mis  iit  applied  to  this  indirect  modi 
of  cell  diWsjon  on  acouunt  of  the  i'ivolvcineiit  of  the  uuck-ar  thnNtdK.) 
It  ia  also  Hometimes  designated  as  karyokineiti^t.  from   tho  for 
changed  which  these  threads  undergo.     Aside  from  its  intrinsic  hi 
logical  intere-it,  a  knowledge  of  mitosis  in  proliferating  cells  is  of  ini- 


'  Till*  Willi  aiMl  aUlaalilo  pan  of  tim  nuclMia  is  fXKniniuiljr  calM  cA^vmoM a. 
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portrtn<v*iti  pftUmlogj",  lii'i-iiiisft  thoriH'ogiiitioii  nf  mitotic fijciir^'* of t*'n 
i-mibloa  «8  to  iliviikt  with  (^^rtainly  what  (uirtioiiljir  evlU  or  cell 
(;rou|)«t  (iro  involv<*J  in  Uu;  ronuatioii  of  iii^w  ti.<tiic. 

PP  It  U  Dot  necestttir}-  for  iu<  to  follow  iu  detail  Lore  the  proceRHen  of 
rcfjeiiemtion  and  repjtir  iiithodi{foroiitti»!«f8Hndoi^n«.  It»h»uld 
be  bume  in  mind  tJjat  individual  cells  may,  even  after  hji^iiijj  uiidor- 
poue  markod  stniotiiral  i-hiintfes — a«,  for  example,  in  ajiute  ^raiiiilar 
dfipeiH^ratioii — Ijo  ni^slon-d  t*)  a  j>ort'p('tIy  norinal  coiiiiiliori. 

Afti^T  iujwry  or  hnwi  n  full  and  poinjilclrt  n-jji^-m-nilion  uf  cells  and 
ti)<9tuu«  van  occur  only  a*  thu  nwilt  of  u  |>n)lifenition  of  <%lbi  of  the 
wune  tvjM?  tur,  those  to  be  rest'jrod.  Thus  ii  rujii'in'rution  of  epithelium 
occurs  by  proliferation  iind  grmvtli  of  vpithi'linl  cells  alone;  regene- 


/^.^■»r«„ 
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ionofmufloio  by  iiuiscK' cells;  of  iicrv«  by  nervo  cells,  ettr.  In 
fact,  however,  in  the  highftl\-]n'i»of  tiis»uc,  aftoroonnirlerableinjuriejt 
w-ith  loss  of  Hubijttinoe  ^>r  iiflcr  destructive  piitholuj^ical  processes. 
ct>mp]ete  rvgi-ncnition  is  not  common.  This  is  l)f<.-;iu!*e  tlie  highly 
specializeti  evils  of  the  body  are  limited  in  their  capneity  for  repro- 
duction closely  to  the  domain  of  physiological  reponenition. 

\Vh«t  we  onlinarily  call  healing,  in  extensive  wounds  of  tho  more 
lii(;hly  specialized  tissues,  is  usually  a  provisii>ual  makeshift  repair  by 
nieiins  of  new-fonued  connwtive  tissue.  8ui;h  regent  nit  ion  an  takes 
phu-e  in  nerves  after  jiurtiat destruction  is  broughtabout  by  prolifeni- 
tiou  of  M'lls  of  tile  nerve  fibres  tliemselves,  but  it  is  a  fibrous-tissuo 
^vuling  only  wbiolj  is  possible,  when  losa  of  tisinio  w extonaive.     And 
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it  JH  thU*  aliitto  wliioh,  ufter  large  injuries  io  the  brain,  acliieves  a 
pntcliwork  rvptiir. 

In  injuries  of  mtiscle,  tAo,  the  remains  of  muscle  protoplaarQ  nur 
uiiiUtko  pn>lifer»tion  in  ino()erat«  (iegn^e  aint  lead  to  a  pju-tiiil  ntdi- 
tution  of  mu»cle  tiasut*.  Tliis,  howwv«r,  is  usually  atypipjj  in  stroc- 
titre  and  of  little  ftinrtional  iinportaiioo.  lAMeKR  of  stilNtUtiu^M  in 
muscle  are  largtily  repaired,  *vith  var>'ing  functional  suocom,  b]H 
connective)  tissuv.  ^1 

SporijilizcHl  gland  tiiwue,  wbilo  re>udil\'  enough  majntainiog  by  oeD 
prt^ift-ration  iu  ittte^^ty  under  the  ordinary  funotionni  wear  and 
t«iar,  114  inuipHble.  by  pmliferation  of  itd  specially  endowed  celU,  of 
nuiking  good  extensive  loteteB  of  aubstanoe.  either  from  injury  or  dejfl 
structive  patholo^oal  jinDPesses,     It  should  not  be  under8tot>d  by  Ihi^* 
that  healing  and  a  genornl  rtHtonUinn  of  tliti  part  may  not  occur  afler 
extensive  injuries  to  such  orgiUiH  ah  tbo  livor.  kiiliu'y,  thyroid  ghtndffl 
etc.  ;  such  a  gcuuml  hc-jdiiig  iniiy  ocoiir,  but  it  in  htrguly  tbroughV 
growth  of  new  oonnoutire  tifisue.     The  Hpt'citilized  gland  cellit,  be  it 
in  the  liver,  kidney,  salivark',  or  other  gUnds.  or  in  the  mucous  mem> 
hranoK,  umler  favorable  conditions  are  apt  to  reapi»nd  to  an  injur)- 
with  destruction  of  tissue  by  proUferation,  or,  it  may  be,   by  t: 
at'tu;U  pri>duotioii  of  coMsidontble  new  gland  tbwuo.     But  tho  now 
gliiiid  ti.-utue  thiu  pnxliic'i'd  is  usually  iiioonsidi>rable  in  amount, 
atypir-ttl  in  form,  and  of  ctuo^ttioiuible  functional  valua 

Ww  thuM  see  tlmt  though  specialized  celln  in  the  bixly  express, 
the  fat-e  of  tiiisue  injuries,  distinct  recuperatix-e  tendencies,  they  ara 
not  in  genenit  able  to  make  gixid  extensive  louses  of  substance,     Thi 
is  done  by  the  cttUs  of  a  group  of  tissues  more  lowly  in  organization, 
but  retaining  largely  the  proliferative  power  of  undifTerentiate<I  pro 
toplasnt. 

Tho  formation  of  leucocytut  appears  to  occur  chiefly  in  tbose 
mosses  of  lymphoid  tissue  which  are  so  wi<lely  scattered  in  the  bmly 
in  the  lymph  nodes,  in  the  spl«en,  and  in  the  walls  of  tbo  gastro-ln- 
testinal  canal. 

Both  mitotic  and  amitotic  cell  division  are  to  be  observed  in  tbe 
new  formation  of  lnut^N-yttts,  but  Uie  exact  relationship  between  the 
new  cells  prrxluci-d  in  tlit!^  two  ways,  and  their  respective  defltinMs, 
is  not  yet  very  clear  (iwe  Blood).  H 

Regeneratioa  of  red  blood  cells  seems  to  occur  in  tho  bono  marrow  ' 
tlirough  mitotic  division  of  nucleated  fcoms,     Tho  latttir  may,  under 
pathological  conditions,  appear  in  the  Teasels  in  van,-ing  numbers. 


MKTAPI^SIA. 

The  nierabepfl  of  the  connective-tisituo  group— fibrous  tissae,  mu- 
cous and  fat  Ussue,  cartilage,  bone,  ot*^^. — are  90  cluia^ly  related  in 
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nature  and  structure  that  not  infrequently  and  under  a  variety  of 
conditions  one  form  of  tissue  will  assume  the  characters  of  another. 
This  change  of  one  form  of  tissue  into  another  is  called  metaplasia. 
Thus,  by  a  gradual  change  in  the  cells  and  stroma  of  iibroua  tis- 
sue this  may  be  coaTerted  into  bone,  as  mucous  tissue  may  become 
fat  tissue,  and  hyalln  cartilage  become  fibrous.  Metaplasia  is  a 
process  iuTolving  active  changes  on  the  part  of  the  living  cells  of  the 
tissue,  and  should  be  clearly  distinguished  from  certain  degenera- 
tive processes,  in  the  course  of  which  one  form  of  connective  tissue 
may  assume  superficial  resemblances  to  others  of  the  group,  as  in 
calcareous  and  muctnd  degeneratioo.  While  metaplasia  is  most 
conmion  among  the  members  of  the  connective-tissue  group,  it  some- 
times occurs  in  other  tissues.  Thus,  for  example,  under  certain  con- 
ditions one  type  of  epithelium  may  assume  the  morphological  charac- 
ters of  another. 


DEGITNTIRATrVE  CHAXGES  I'N"  THE  TISSTJES, 


AVprtwri'-t.— Nocnwis  is  the  death  of  a  ciroiimsmbed  por 
ti(<8i».'.  It  may  be  tlje  result  of  insufficient  nutrition  from  the ' 
tiii{;-i)ff  of  the  blood  supply ;  or  it  may  depend  upon  the  HCtJoii  of 
derfruftive  chemieal  agentt*,  extrismo  degrnos  ot  tonipi-niturc.  ct-rhun 
materiiilR  produrtxl  by  ilw  lifo  prix-e-sw:*  of  BOino  form.s  of  bturU'riii; 
or  it  may  lie  due  to  mecbniticitl  injury.  Tbu  npix.'^ininc-vti  which  deaJ 
ti8»ue<i  present  iinilvr  tliu  niicru«w.'op«  vary  gruntly.  In  some  cases 
we  hnvo  a  «itnpli>  and  t^raduul  disiiitof^ratioii  luid  softening  of  this 
li.-wue,  rmnlting  iu  a  mass  of  deseuerated  cells  and  cell  detritus, 
with  more  or  less  Huid  and  various  chemical  Hulwitances  arisio): 
from  decompoffldon,  Tlio  tutftj^-tting;  of  the  brain  in  embolism  i»  an 
exiuuple  of  xiniple  nocrotic  KofU-nin^.  In  :4omo  cantos  the  di'jid  tirwtUM 
eim|>iy  gnulually  dry  and  shrivel  andbtvomu  hanl  and  dark  <-«durHL 

In  anoth«r  class  of  combs  th»  dead  tissues  artt  permcfited  by  fluids 
vrbich  may  be  ilarb  red  in  color  from  the  solution  of  coloring  matter 
from  the  hlood,  and  contain  liacteria  which  induce  putrefaction  with 
the  pnxluctiou  of  gasoa  and  various  new  clieinicat  BubeUmces.  The 
tisNiK's  Imvouia  swullei)  and  graiiiitar.  and  ilit<intt>^ci^te  ;  anil  finally 
tbv  wboK<  may  form  a  ntaw«  of  irn'tfulargrannlfst  with  fat  droplets, 
various  fonns  of  crystals.  slirt.'dsof  tho  more  rv-sistaiit  kinds  of  tifl^S 


sue,  and  bacteria. 


Cofiffttltit ion  AVtrrwis, — If  the  supply  of  blood  vt  shut  off  from  a 
portion  of  tissue  which  is  suirounded  by.  or  continuous  with,  other 
tii«*uo  in  which  the  hlix>d  continues  to  circulate,  there  results  a  death 
and  transformation  of  a  peculiar  character.  The  composition  of  the 
o^lHof  the  tissue  is  altun^x],  so  tliat  the  cell  bodies  are  shining  and 
traoshwent,  diminisheal  in  «l»>,  sometimee  altered  in  shape,  and  thrt 
nuclei  ot  the  orfla  di»aH»ar.  The  white  infarctions  of  the  tipleen 
and  kidneys,  the  areas  of  coagulatiou  nixTiwin  in  tulwriTulofli*,  anil 
the  ptu^udo-riienibrane  in  cron^tous  inllanunation  of  the  uiurtnis  nu-ui* 
bnuMM  are  the  most  common  examples  of  this  lesaon. 

If.  for  eximiplc,  in  tJiw  «ple«n,  one  of  the  small  arteries  is  pU 
by  an  embolus,  a  oum.ttpuuding  [fortiun  of  the  spleen  becomes  i 
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mto  aiitl  appears  as  a  wliite,  wftdgiv-tliaix'd  mass,  .shai*i>ly  defined 
fr<im  Ui«winT<niiiiliii)j:!*[>U!iiif;  tiswtu'.  [f  sndi  «  whitwiiifan'ticm  lu« 
existi^l  but  M  sliort  timu  IIkto  ji*  luirdly  any  diffcivnoc  bolwoen  the 
appeamnce  of  it»  anatomictd  Hk>tnciit»  and  Uio»b  oC  the  Hurrouad- 
ing  spleen,  except  tbat  they  are  differently  affected  by  stainiag  Huids. 
If  the  infarction  ia  older  the  cells  are  tunall  and  shiny  and  their 
niitrlvi  csinnot  be  »een. 

In  croupous  iiiflaininatioTis  nf  mucous  iitoinbmntvt  Ihii  opitJiclial 
ce\\»  bucomo  sbitiy,  tliu  iiucli^^i  (Ui>apiK'jtr,  and  the  sbaixf  of  tliv  cvlU  in 
changed  by  the  cmigulatioit  n<.f:p.>si?^,  no  tbatii  itiunl>orof  tliom  to- 
gether often  look  Uko  a  network  of  coagulateil  fibrin, 

Che«»y  Degeneration. — As  commonly  used  this  term  embracea 
the  changes  in  the  tissues  which  we  have  just  considered  under  the 
more  appropriate  name  of  coagulation  necrosiift.  But  it  is  akii  and 
more  properly  applied  to  that  form  of  dfcgi!iion»tion  in  which,  under 
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a  Tariety  of  conditions,  the  dead  tissue  elements  lose  their  normal 
Btructural  featiu'oB  and  become  converted  into  an  irregularly  granular 
albuminous  aud  fatty  material  which  sometimes  tends  to  dUiintegrato 
and  Bofteu,  sometimes  dries  and  Iiecomes  dense  ajid  firm,  or  iiijiy  I)e- 
come  infiltrated  with  salts  of  calcinnt.  Thus  choosy  degon^-ration 
may,  and  verj-  often  doi«,  occur  in  tissues  which  an,-  in  thy  couditinn 
of  coagulation  necrosis;  but  it  also  occurs  in  tissues  which  aro  not 
the  Mnt  of  coagulation  necrosis,  but  which,  for  a  variety  of  reasons 
and  in  a  variety  of  ways,  have  lost  their  vitiility. 

The  terms  coagulation  necrosis  and  cheesy  degeneration,  as  com- 
monly used,  in  part  actually  cover  the  same  degenerative  conditions 
in.  the  tissues.  Both  are  indefinite,  and  ^vill  no  doubt  remain  so  un> 
til  we  obtain  a  more  dcAnito  Icuowiedge  of  the  lesions  which  they 
reprewent. 

ParenchyiMitous  Derjenernt ion  (Acntu  Degeneration;  Grauular 
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Degeoeration;  Cloudy  Sivt'lling). — In  this  condition  the  oolla  of  t»- 
Buea  and  organs  are  swullea  and  fUle<l  with  snmU  albuiuiiioua  gran- 
ul«tt,  whioh  may  bo  bo  abundant  an  to  entirely  concwal  the  <»iginal 
ooll  wtrwtiinj.  The  ^anuWdi.sHpfKvirontrtvitmont  with  ncetic  acid, 
uud  are  iusohibh*  in  etiiur.  Thiii  dugeuunitiua  may  be  presem  in  tlvr 
parenchyma  cells  of  any  inflamed  organ,  but  ia  moflt  marked  nnil  fn- 
quent  in  tJie  Wver.  Icidnoy,  heart  inuiscle,  and  mui^ius  niombraDs  of 
tht^  g)iAtr<i-inltMtinal  canal.  It  may  occur  in  infet-tiout  or  Hcrere 
fubrilu  du-MviMtt,  ntUT  sovore  burn.t,  and  in  p(.>i>«outiig  with  arsenic, 
phosphorus,  or  minural  lU'ids.  It  is  ofu-n  a»'ux!int«d  with  variooa 
phsMK)  of  exudative  inflantmation.  The  ct^lU  in  a  cunditioa  of  paren- 
ch^'^latolllil  defeneration  may  n^un  their  normal  condition,  or  b^" 
<^virn»  fatty,  or  disintenrate.  In  such  oi^ans  as  the  liver.  Iddnoy,  and 
hiMirt  th«  grottei  appearances  are  often  very  characteristic  ;  tlie  tiaBOs 


Fm.  •."FiiTTT  Dnnnninojr  at  Hubt  Kcvcia 


u  swollen  and  basa1es4  tranxlucunt  and  moro  dull  find  grayish  look 
than  under  nonnal  conditionfi. 

Tbo  iiticrawopleal  auidy  (if  Uils  IcakiB  b  b«il  doM  iu  ncUoai  of  ih«  fnah  timat 
mwk-  wIUi  Uie  tntxlag  raicnKamc,  or  in  teMaud  frncU  iIbiUo  in  uiMrhftlf-per-oem  hII 
•otuikm, 

Fntty  Dryeofiraiton. — Th>»  Lt  tlio  convenuou  of  the  protoplasm 
of  colU  into  fat,  which  »ccumulHt«i*  in  the  cell  biwly.  The  fat  ia  usually 
pnMUDt  in  the  cull  in  vory  tnnull  [wirtiHn*  or  dn)pl(>t».  but  the»e  may 
codlesco  to  form  birge  drops.  The  prtitopbu<iu  imiv  even  be  almost 
entirely  replaced  by  the  fat.  ^f 

Fatty  Infiltration  of  cells  is  a  common  oocurtxinco  under  normal™ 
as  well  n^  ]iatJio1ogii-iil  <x(ndition.s.     The  fat  is  believed  to  originate 
outside  (pf  the  w\\*  and  dimply  w»-iiiniilate  in  them,  causing  a  paaaive 
atrophy  of  the  protoplasm.     In  tliU  way  fatty  tnliltratioa  is  bcdievc 
to  differ  essentially  fmm  fatty  degwneration,  but  in  many  casos 
finite  distinctiiHi  b!>tween  the  two  is  im[KM.sibk<  with  our  pr 
knowledge  of  the  chemistry'  of  cell  Ufe.     In  general  the  fut 
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ape  larpnr  in  fatty  iijiiltratimi  than  mi  fatty  deKeneration,  yet  to  this 
thero  are  many  exceptiniiik  Fat  granules  and  (lriipl«ta  am  recoB- 
nis/e*\  in  cells  hy  their  strong  nifriictiuii,  hy  their  Roliibility  in  aloohti! 
jiiiii  i-thiT  iind  tlwjir  iii«oluhi!ity  in  tuvtio  acid,  »nt\  by  the-  Itiwlc 
color  whifh  they  assume  when  tha  fresh  tissue  is  treiited  witli  <.i»mic 
acid.  Not  infrequently  feathery  clusters  of  delicate  fat  crystals 
occur  within  the  cells.  Fatty -(leBeneratod  cells  may  brwvk  liown  and 
ftirm  au  oily  detritus,  in  which,  especially  when  much  moisture  i« 
|>re,sent,  choleaterin  crystala  may  be  formed  by  decomiMMution  of  the 
t. 
To  the  naked  eye,  orgiuisin  a  condition  of  marked  fatty  de^<nera- 
tion  are  usually  larger  and  softer  tlian  normal,  have  a  grayish-yellow 
color  or  are  mottled  with  yellowish  streaks  or  patches,  and  the  nor- 
mal markings  of  cut  surfaces  are  more  or  less  obscure4l. 


Fw.  T.— P*TTT  tynLntiiioM  or  Livkr  Ckia*. 
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Fatty  degeneration  may  be  due  to  local  or  general  disturbanix* 
"of  nutrition,  from  a  gw^at  variety  of  causeB— disturbances  which 
either  directly  affect  the  life  priwense^  of  the  cells  themselves,  or 
which  produce  alteratioiw  in  tlieir  mitvitivo  supply.  In  addition  to 
its  lora!  oocurreiioe,  an  a  nwnit  of  Itx-al  diHtui'l>an(-es  of  circulation,  in 
the  vicinity  of  inflammations  or  in  tumor*,  etc.,  it  is  apt  to  occur  in 
the  liver,  heart  miisili.-.  and  kidney  in  chronic  ojchatiMting  disfsiiw-s 
and  in  conditions  and  disseises  to  which  pi'ofi)und  anaemia  in  incident, 
or  as  ttio  result  of  the  action  of  certain  poisons,  sticb  as  phosphorus 
an«I  arsenic.  Fatty  degeneration  ts,  as  u  rule,  a  more  serious  lesion 
than  fatty  infiltration. 

Tiwud  in  n  (unilitloa  of  full]'  iIc^nnrntiiMi  or  Inllllrnlir-it  may  Iw  nludinl  by  Xeaa- 
ld(,  or  cutting  Ihc  fresh  tinuc  witli  IlicfrvoxEng  iii[Cimtomniini1cxnniinin};iiDBtninnl, 
or  Ughtif  Maluod  wlUi  eottn.  In  one-h.ilt'pvr-u«iit  utit  solution.  Or  Ili(<y  muy  be 
pliuici).  wli(<u  frvsli.  fur  tWHUty-fnur  liuura  lu  oui^-per-cvnt  nulittiaii  of  (witik  acid,  nud 
Ui«n  MudicU,  cither  nflcr  [ouJDS  or  iu  Stuliom.  lu  glycuriu.     A.  prtliminary  biinkn> 


1 


80 


DBGKNBEtATIVB   CKANGB8   IX   THE  TISSUES. 


Ing  In  Mailcfn  fluid  am)  ■(tcrward  in  oknhol  xirw  modent^y  good  renilu  U  tbt 
ImIod  Is  ciiMialve.  Rut  It  sliould  be  reioenibpiwl  that  In  Uhucs  which  h*T«  hem 
■nkud  is  alcohol  the  fnl  to  no  longer  prceeot.  iia  former  mu  Mag  IndlcalL-U  by  c\ttt 
qMCO  which  are  flilnl  wttb  the  nuniiitiag  nKdiurn.  Tlio  fat  ciTitalt,  hoircvct,  alien 
pertlst  nflcr  prolonfred  *onkia|t  in  alrohol. 


Amyloid  De^eneraliou  (Wjuty  cw  Liir<iaceoua  Degeneratitni). 
Thia  ia  a  procoaa  by  which  the  bn^ment  subslance  of  varioua  forms 
of  (Hiiinwtive  tissue,  and  oupocially  tho  walls  i>f  the  blood  veswols,  b^ 
ixmio  ttwalkii  nml  tliii'ki'iioi)  by  tlioircoiiventiiiti  into  a,  Ininsliiconi. 
firm,  gluMty.  colurlcsif  raiiu-riid,  iilUuTninouitiii  charador.  Thi«ulba> 
minoua  mateiijtl  may  bo  pru«ciit  iit  thu  tixsiiwt  in  Ku<Th  sinall  iimoiml 
as  to  be  rewjgiiizfible  only  uikKt  Iho  niicnisc-opt'.  or  it  may  be  so 
abundant  as  to  pive  a  verj'  t-ba meter istic  a{>])eurauce  to  the  tissue. 
Pitrts  in  wbieh  the  lesuoii  is  marked  are  usually  bu^r  and  contain 
\k»%  \Aitoi\  and  fi^>l  harder  than  normal,  and  have  a  peculiar  dull 
sliiuing  and  tmii^liiLvnt  ap|xvirance  wliieh  varies  in  ehantrlor.  do 
pendiojf  upon  tin*  oxtoiit  and  distribution  of  tlie  d('}{enorat4'Fd  araw 
and  upon  its  asiuc'intioii  with  other  li>»i<iii)i,  i«uoh  at*  fatty  dogenen»- 
tioQ.  It  mo»t  f re<iuently  ix'cunt  in  thu  ^^inalliT  art^-riex  and  cu|rillsries, 
whose  lumen  bei'omiM  etionjticliiKt  upon  by  tliL^  thickening  of  the 
walls  which  tiie  prooes!)  involves.  It  is  usually  the  media  and  inter- 
miitiary  btyora  of  the  intima  which  are  earliest  luid  mo«t  extensively 
affeirted.  Tin;  cban;C''  also  oftj>n  occurs  iij  the  interstitial  coniiwtivn 
ftssue  and  membranjo  pn>priip  of  nrjfHtis  and  in  reli<-idiir  connirctivn 
tissue.  It  is  both  luwertvd  tmd  denivd  that  it  may  affvct  the  paren- 
chyma cells  of  organs.  Wo  luivo  not  lieen  able  to  find  unmistakable 
evidence  of  ito  occurrence  in  i*arencliyiiia  cells.  These,  however, 
froqufoiUy  undergo  atrophy  as  the  result  of  pressure  from  the  swi 
len,  dogonerattnl  tiw<u«. 

It  is  not  yrt  known  whether  amyloid  degeneration  ig  duo  to 
direct  transfonnation  of  the  tissue,  orixmiinfillmtinnof  tlietiwue 
Home  abnormal  miitvriul  formt^  Hwrwherv  and  brought  to  it,  cw  is 
rive«l  from  the  blood. 

Amyloid  degeneration  wcurs  most  frequently  and  abundantly  in 
the  liver,  spleen,  kidneys,  intestinal  canal,  and  lymph  nodes;  but  i^_ 
may  occur,  usually  in  a  leetH  marked  degree,  in  other  parts  of  tti^| 
body  :  in  iho  larger  bbMxl  vess<'is,  in  the  interstitial  tijwne  of   tlie 
heart  and  mucoiia  meinbniiK^  of  ibe  lur  {HiNtageM,  ftnd  in  the  gt^nvra- 
tive  orgatts.     It  may  occur  locally  or  appear  in  various  parttt  of  the 
Ixxly  at  once.     It  may  exixt  without  any  known  ciuiBe.  but  it  mi^ 
fn^^iuentiy  occurs  in  connection  with  severe  wasting  diseifises,  par 
ticularly  in  those  involving  chronic  sujipuration  and  ulceration,  Mpo^l 
ciallyof  tlw  bones.     It  frequently  occurs  in  tulM'rcuIa'u.t,  syphilis,^" 
in  the  cuchoctic  comlition  induce<l  by  maligiiaut  tumors,   and  is 
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ocfiutiunollj  »wn  in  severe  malarial  infection,  <ly»eiitory,  untl  leu- 
kiemia. 

For  micro4C<ii'lcaJ  rxaniiantioii.  Ihr  iImiip.  cilhrr  frcaborH(l«Tpiuwrvalioil(ahOll)d 
bv  cul  iulu  lliiti  t>«'l!ous.  mill  tlicxu  deeply  slitiiKi.!  wllli  oiif^jii.-r-cr.'tit  aiiuuoua  nlntlon 
of  mettivl  viulft ;  the  npi-tioria  urc  wubUcJ  in  w[iltr  and  mounted  in  gljcnrin.  Tbc 
dlffcreiillntlna  brtwn-n  llicnmylnld  auil  oilirrpnrtiU  more  dial inrt  If.  after  itnlnlDg, 
till.-  (pci'ltUGU  be  illpiiud  tor  an  fnslanl  in  HCI  and  alcohol  1  ;  IiX),  &nd  then  ciitefulljr 
rinaed,  befure  muuuting  lu  Kly^frl".  Tlip  di-geiieniifd  aiviuftrvlhuiiiituUiL-d  nMC-ml 
(Fij.  8),  «hll«  the  nortiul  listw.  clcmi-nU  buvu  a  bluinb-Tiolct  color.  In  H>tiio  cimc*, 
tor  rcaaoiia  nlilch  we  do  Dot  konw,  tUn  amyloid  nulutiuicc  doiMi  not  sliow  a  well- 
nimliM  rL-BL-liOD  with  nutbyl  yiolot.  Other  nnilln  dyi^i  alto  dllTcrvuliutv  amyloid 
■ulHtunci:  (rum  Durnial  liuiKs.  On  lieating  scclli)!!!]  of  niiij'Ioid  tisMUi-  wilh  iMiIution 
ol  Iodine  llic  drs'^iii.Ttitn)  parts  itciiulre  a  tniilioi^uuy  culor.  It  tlicy  arc  thc-n  trcntrd 
villi  Kill  (ill  II  tie  acid  ttic  dogvD<faicd  portionn  Dcquiru  n  grccninh  or  blue  color  ;  but 
Um  Utt«r  reaction  Is  not  wry  reliable. 


.  K,— J«TM9D  (Waxx)  P(aijirii.irTmi  or  ('jniJ.iBm  or  i  QioHwmtlt  il  V«a  KiDNar. 

Cot-poru  Antylufca  arv  I'liialt.  spliuruitlul.  hijinogeneoiiR  ur  I»ti)- 
ellutad  bodice;,  which  Hssunie  li  bluish  color  on  troiitmi'iit  \v(t)i  dilution 
uF  iodine  or  iodiup  and  sulphuric  aciil.  They  an)  fn'i|iiiiit]y  fotmil 
to  tbe  acini  of  thn  |iroistatu  ^land.  soinetiines  in  Uii-j^j  numbers;  in 
Uio  epeodyina  of  tlin  veiitrit:loa  of  the  bnuii,  and  in  uri-tis  of  sclerosis 
of  the  hrain  aii<l  conl ;  iU!<o  in  extravasations  of  blood  and  in  varioun 
otlurr  Mtuationit.  They  miiy  iK'Cur  iirnhjr  nonnal  as  well  as  jmlho- 
logiciU  conditioiu,  uud  ar«  ttpiMircntiy  of  little  imp<>rt4incy.  They 
seem  to  Lave  nothinjj  to  do  with  amyloid  de^i^'ueration,  although  they 
itotneivhat  T^«einble  its  )iroductM.  Some  of  the  tulie  ca.tt<i  of  Ibe  kid- 
ney resemble  in  many  respects  ••>"  corporn  amylacea. 


S3 
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Otijati'vii  Dvfjt'.iwratioii. — Glycojjeuiipi>ejira  under almormalomi- 
<Utiuiir4  in  tho  iHMly  as  liyjilin,  mastly  glolmlar  masBes  of  varjinj: 
-Hizt'.  It  is  m<>Iii1)1b  in  water,  ia  staitiLtl  lirownish-red  by  iodine,  ami 
ilcics  not  assuinH  a  grtf  nisli  colnr  by  the  further  addition  of  8ulphuri<.- 
aoiil.  Ill  (lialK'to.s  it  may  oi-cur  in  large  quantitiea  in  the  liver  cfU> 
iiTid  in  tile  ejiitlielial  ct-lls  of  tli«  urinifemus  tubules,  eapecially  iii 
tliiise  of  Hi'iilert  Iihuj.  It  inny  be  found  in  fresh  pua  cells  auti  in  tbe 
cellrt  of  various  forms  of  tuiiiors,' 


fe>: 


J^'.'-L^,-'    ^ 


From  prnttate  xlarxl. 

Mhcoh.i  Oegi'iteridion  may  o(^.'ur  in  cell^  or  in  intercellular  suli" 
stanet'.  When  iKcurring in  cells  it  consists,  under  piithological  as 
under  normal  i-omlitions,  of  the  tnmsf on  nation  of  tlio  protophism  into 
:i  trannhicent.  semi-lhiid  material,  oc<nipying  inure  space  than  the 
unalteri'd  iimtoiilasm,  and  hence  causing  a  swelling  of  the  cells  (Fig. 


('■   ■■■ 
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Fnun  I'ysl  ifli^anniA  of  ikvury- 

i").  This  ni-\v-fi>rmiil  inalerial  contains  nui<-in  in  solution,  whi<-h  is 
lirt'cijiitated  by  jici'ti(^  acid.  It  occurs  under  a  variety  of  conditions. 
Minietfnii's  jis  a  morbid  imii-asi'  of  a  normal  function  of  colls.  »s  in 
iiianv  catjirrlis,  sonu-times  as  an  cntin-lv  abnonnal  tnmsfuruuition. 


'  If  tli<^  li^siit:  III  Ihj  cx.iiiiiiK'ij  f'lr  ^Kro^cii  I"'  fri'-li  lilt  imlinu  fhould  tie  uaiil  In 
siiliiliuu  in  gljiiriii  ((-c(iiii!  jNirls  nt  Luirorssoliiiion  \\<\<\  glvii-riiii,  iti  nriier  to  avoid 
it*  witii(ii>n,  SiHiim'-iii  li^irilrni-tl  in  nti-nliTil  mti-  kIhIihiI  willi  it  iljliitc  solutloD  of 
i'Hlinc  in  ali'iili-il  (liMrtiiru  imliiit:  1  i>:irt,  iilisiiiiilo  iitriiiiiil  4  ii:irtK).  rle»r«il  Up  ami 
sttliliLHl  iouilof  nrigiiiiuiu. 


DRceXERATlVB  CHANGES  IN  TKB  TlSHUes. 


*« 


riie  cells  may  ho  entirel}'  destn>yo«l  by  Mm  ttcfMinitUtUai  of  tliw  mticuid 
iut«i-uU  witiuQ  th»ta. 


Fm.  11.-  Huootia  DwiKfaft4TiQil  or  Fibuxts  Tueiii  <^  Mahkx. 

In  ovrtnin  ca-ies,  b»  in  many  tuinora,  in  cartilage,  boue,  und  other 
tifwuiKs,  tli«  intercellular  RubRtanno  imilcrgiwit  <x>iiv<»rKion  into  miicin- 
contmning  nuit«rial,  losing  almnst entirely  its  original  structure  (Fiff. 
1 1).  The  ct'lt*  in  such  ctUR-s  iniiy  bo  affocrtod  only  «nt'i>ndarUy  by  the 
pressure  which  tbo  n«w-(t>rmed  material  exerts  upon  them. 


^^^ 


x. 


v''' 


Tiu.  ti.  -c>ii.Loti>  Di»uiu.>tii'N  ur  SntncutL  Ctuu: 

Colloid  De{fenerati»H  is  very  closely  allied,  both  in  nluanif  Jil  amt 
iorpli"l"KiciiI  f hara<^l<'n*,  tn  niu<f>un  dep,menitinii,  ami  in  many  t'lwk-n 
lenj  i.-*  no  dt-tlnito  microHcopinxi  <)i!<tin(*tir)n  l)etww;n  tlicni.     But  col* 
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loid  material  ih  finiwr  and  more;  coii^ftU-iit  thtin  mucous,  <Ir)es  not  yiM 
n  l»vci[nu\U^  im  luhWtum  of  tiocticiund,  mi<l  it.-i  fommtion  is  tiitiidlv 
ctHvfiiuHl  (o  colli* ;  not  involving  iutcrwllnUir  Kiil)ebiiiii^«,  i-xcopt  hy  an 
ntruphy  vrhioli  ib4  uo<;uintilutioa  SumetiniMi  in<]uo>?«.  Tbe  ogIIh  tatty 
(;c>ntaia  iRrgor  iuid  BinaUer  droplets  of  fi>]li>id  material  (Fiff.  1  i),  or  it 
nrny  nearly  or  entirely  n-pliUMj  tbe  protiiiplnsm  and  aM-umulale  to 
fiiich  an  extent  aa  to  cautte  rtiptiire  and  <liMttructioa  of  the  cell.  la  ■ 
tliiB  way,  and  by  tho  atroiihy  of  intt^roellubir  niilntanci^  \\'litoti  it«  ac- 
cumulation caustM,  rv'nts  may  1)0  fitnninl  ci>iit)tiiiin);  ctiltoid  nuttvrinl 
lUid  coll  dt'triliis.  CoUoiil  lU-p-iionition  is  of  fr»>)mrnt  occurrence  fo 
ticrtuin  tuinont  and  in  tlw  thyroid  {{bind,  hiiiL  occurs  ocourioniiUy  in  ^ 
other  placM.  I 

ffydlin  Degeneration  is  the  transfonHation  i>f  tiasuiM  into  a 
transparent,  glaany  substaunr,  iiiuoli  n.9tfml>lin);  amyluiil  in  it:«  inor- 
pho)n(^ca)  cbaracten  (E''i^-  l-l) ;  but  it  A^iva  not  (fivft  tlkn  microt'heiui' 


FW.  n>— IItaum  1>kci;iuutiiiii  or  crAnu^BV  BuiubV 
PKon  •  HrooDM  of  ttw  opM  neon. 

odreattions  of  amy  loid,  and  apjxiarci  under  differentconditiont*.     Hy- 
ulin  iiubHtanra  iit  ciuito  rctfistiuit  to  the  action  of  acids  and  stains 
nwkdily  witJi  acid  fncludn  and  ootdn.     It  occurs  i'spt>ci»lly  iti  t]io  w^tlU 
of  tln>  smaller  blood  reaaels  in  various  parts  of  tho  body,  in  voluntary* 
muwlo  tibn^s,  and  ia  said  to  sotnetimefi  involvo  interstitial  tiKsuo.     It 
huK  botm  dcscriltod  as  occurring  tn  tlie  brain,  lymph  nodes,  and  ovs-a 
riee ;  in  tlni  tnbuW  of  tlio  kidney,  in  tbo  walbi  of  aneurisms,  in  miii- 
ole  fibrvs,  in  tho  kworw  of  diphtlioriti:*,  tnU'rvuliuis,  suid  sj-philis,  iii 
the  hyaloid  metnbrune  and  %'os!*i>ls  of  the  eye,  ami  i-Isewliere.     It  isfl 
MometimM  callal  vitr»ous  or  fibrinous,  and  also  waxy,  d<^iiieration.  ^ 
It  18  Iwlieved  by  some  observera  that  tibria,  blj*>ii  platvs,  and  Icutw- 
c}'tcs  miiy  und«>r);i>  hyaliu  (le^ueration.     It  seems  to  bo.  in  mme 
vrays,  alUi.^1  tj  nxigulntion  necro(«is,  but  it.t  exact  mj^ificanco  and  re- 
lations to  other  fonus  of  dt^^noration,  and  the  coaditioos  of  its 
corronce,  are  not  yet  knovrn. 
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In  Calcareotis  Degtfm'ratioa  thi^ru  ii*  a  «Jt>p<)«itii>n,  oillier  in  ci'Il* 
or  in  the  interct^lliiltir  »ii1u(tHnoo,  u£  liirgcr  nn<I  Hmalli'r  gnmules  com- 
poiied  chiedy  of  p)i<iispli»ta  and  ctirlK>nat«  of  caloium.  These  parti- 
cles,  when  abundamt,  (?ive  luirdness,  brittlenesa,  mid  a  whitUli  ai»- 
jit'iirjido)  to  the  affected  tissue.  Under  the  niitniwcupe  they  apiK-jir 
dark  by  trmianitted,  white  and  glisUMiinj^  l>y  n-ilwctiid.  lifflit.  Tho 
iulditiun  of  strung  iwidscimw.-s  their  sohitioti.  nsimlly  with  the  foniia- 
tionof  buhbk'sof  ciirboniu  uc'id giM,  whose  evohition  may  beobaen'ed 
under  the  microscope.  Tisauea  may  be  nearly  (wmpletely  penneated 
with  the  salts,  or  the  latter  may  be  acattereti  in  patches  through  them. 
S-nai^tiinea  large  lameilatedoencretions  are  formed  in  ti-s^uew.  u.-m- 
uHy  at  the  seat  of  some  old  iiiflainmatorj-  pnxsess.  Calcification  usu- 
ally "tviirs  in  [wirts  of  tii<sne8  which  arc  diwi  or  are  in  n  tiondition  of 
n'diioed  vitjdily  lut  a  rc»idt  of  »ome  untoctxlcut  inurbid  procc^ui,  ueu- 


FM.  H— PloSKKTiTtoS  or  CoyiiicTiv(-Ti>iiiiiK  CtUA  OP  Tni  Lumu. 

ally  of  an  intlanunaton,-  nature.  Among  the  most  common  and  ita- 
piirtant  examples  of  cjilciireous  de^jenerations  may  he  mentioned  thimo 
which  occur  in  the  valves  of  the  heart  and  walla  of  the  blocKl  v^f<!«.>l?(, 
Fiijntenfafion. — The  pigment  which  is  pivstnit  in  tho  boilyiiiidor 
ubnonnal  eonditinna  may  l>e  fornn>d  in  tho  boily  or  imiy  be  intro- 
duced into  it  from  without.  It  nuiy  l>o  deposited  in  the  cells  or  in  the 
ititeru<lhiliir  subst^iiice,  and  in  sotnctimos  visible  to  the  naked  eye  and 
sometimes  not.  The  pigment  occurring  in  the  body  may  be  in  tho 
form  of  yellow,  brown,  black,  or  reddish  griuiules  or  in  orystiillino 
form.  In  tho  majority  of  ca.-ni«  it  \n  forim-tl  by  the  ikvorupositiou 
of  hii'moglobiii  from  extravjusiiti^d  iiuwws  of  rod  blood  cells.  Parts 
which  have  been  the  sent  of  long-ctmtinued  hypem^inia  may  have 
a  diffuse  grajish  appearance  from  the  alteration  of  the  haemoglobin 
in  rwl  blood  rells  which  have  escajied  fi-om  tho  vetwela  by  dia- 
pedcKi-H.  Pigment  may  Ixa  fornuHl  in  the  blood  vei^tHtlti  in  severv  cti8e» 
1 
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of  maltirial  infection,  and  circulate  iu  the  blood.  In  another  clas3  of 
eases  various  forms  of  cells  seem  to  be  actively  concerned  in  elal""- 
rating  pigment ;  this  is  exemplified  in  the  tnie  melanotic  tumors,  ami 
the  process  has  its  phyHiological  pnitotype  in  the  fonnatiun  of  pig- 
ment in  the  choroid,  skin,  and  some  cunnective  tissues.  Fif^ienta- 
tion  of  tissue  from  the  bile  occurs  under  a  variety  of  conditions,  anil 
may  be  the  i-esult  of  tho  depfwition  of  {granules  orcrj-stals.  A  difftL^K 
staining  also  frequently  occurs  fmm  the  bile  without  the  fumiation 
of  solid  imrticles. 

In  many  cases  the  mode  of  fonnation  of  pigment  is  not  at  all 
understoixi.  In  tissues  which  are  normally  somewhat  coloretl  tlw 
color  may  greatly  deoi>en  by  a  simple  atrophy  of  the  tissue  withmit 
tho  new  formation  of  pigment,  a.s  in  simple  atrophy  of  the  henrt 
muscle  and  in  atrophied  fat. 

As  example.s  of  pigment  intro<luce<l  into  tho  Ixxly  from  without, 
we  may  mnitiun  the  dejKisitiim  of  minutt!  i>articlea  of  silver  from  the 
internal  us«' <)f  silver  nit nite  ;  the  coloring  of  tho  skin  and  lymph 
glands  from  tatto*ang  ;  and  esi>ecial!y  the  pigmentation  of  the  hiugs 
and  bronchial  glands  from  the  inhtilation  of  coal  and  other  duxt. 
which  is  univti-sjdly  present  under  the  conditions  which  nuHleni 
<-ivtlization  imjiosf's.' 


'  For  Ilie  literature  on  the  !)iil)Jects  treated  of  in  [his  chapter  see  the  extcusfre 
liihliogru|ihy  In  Rfektinghaairiii  "  Handbuch  der  ullgemeinen  Pulh(ilogie,"  whi<'h 

coustitutes  purtM  'i  und  ;J  of  Billrotli  and  Liiecke's  "  I>etit>che  Chirurgie."  l!*s3. 


IKFLiULMATIOX. 
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r  Uie  iiam<'  iuAiunomtiiiit  i.-s  ^imujh'iI  it  liirgoninl  iinpui'timt 
■■of  morl)i<l  protit->«c»,  in  wliioli  i-ither  vitriiuw  tvlls  of  the  botly 
or  Uiv  blootl  vwMcls.  i»r  Ixitli,  iirt<  priiiiHrily  iiivolvptl.  The  intiam- 
iiiator}-  proci5S8  einbru<.-(!»  witluir  differing  plivtiomemi  and  bringn 
ubout  the  most  varied  Btractunil  t-lmnges,  (hrinK  Ut  its  great  coni- 
plexitj-  and  to  the  divePBity  of  structures  which  nmj- !»  coiicennMl.  it 
eeems  Id  ns  wise  not  to  trj- 1*)  give  a  comfuvhensive  di'liiiition  of  in- 
flaninmtion,  hut,  for  ihv  |mriMB«e!*  of  iinntiiiil  study,  to  group  its 
diflfervnt  muntfoittjtltonit  iutjj  a  wrics  of  <"I)u«c«  or  pliiiw.-!*.  oiich  one  of 
wliioh  is  chaructensiid  by  the  iiriHhimiiiHnoe  of  cortHin  fonns  ot 
titructural  change  or  lesion,  and  to  htietly  dt'^crilje  thc-se.  It  must  In- 
understood,  however,  that  these  different  chiHsea  of  inflanunation 
freijnently  merge  into  one  another  or  are  intimately  associated,  and 
in  ikinie  ca.-<f-H  ivprtttont  oidy  liifforent  stages  of  thu  Mime  ))riKe»». 

ACl'TK   UKCiESEKATIOS. 

{(irattidar   Degeneration  ;    Cliiudy    SafUing;   ParenchymatouH 

I  ><-ijenprafion.) 

I'nder  the  influence  of  ccrtJiiii  iniiuTiil  |toii<i(^n«,  itucli  as  jihosphonm, 
arsenic,  and  nierciirj'.  and  of  a  liiq^c  group  of  orgaiiitr  poisoiui  de- 
velo|>ed  in  the  hody  in  the  acute  infectious  diseases  by  the  growth 
of  barteria,  the  parenchjTua  cells  of  the  viwera.  not  infrinpn-ntiy 
tho  hwirt  iiiiiftcie.  and  sometinies  connective  tissiii'  and  endothelial 
Ct'll*.  »TV  upt  to  I'Wt'll  ami  liecomo  ntore  ciiiirsi'ly  gitinulitr  than 
numial.  Tlie«o  iii.-w-f(iniit*il,  albuiuiiiourt  giitindvs  worn  to  be  de- 
veloped from  tho  protoplasm  uf  the  nffocte<l  cells.  When  the  change 
is  HMxlerate  in  degree  the  ccIIj*  niiij-  appear  simply  swollen,  and  ma^-, 
if  the  iM>i.-<i>n  ceases  to  act,  return  to  their  nonual  condition  ;  (»r  the 
chiuigo  may  bt>  progressive,  leading  to  fatty  degeneration  of  the  pro- 
tophutiii  or  to  tho  total  ih-Hlruction  of  the  cell. 

This  fonn  of  cell  dcgi-iicrutioii  iiuiy,  and  oftt-n  does,  occur  withfHit 
Other  marked  Imions  (see  piige  7T) ;  but  as  it  so  frwjuently  acfioni- 
panice  various  pha-tes  of  inilammation,  and,  in  its  acnte  fonn,  in  so 
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commonly  (I<!pen<lt.iit  upon  tlio  wime  cnutto«<.  it  mtiy  properly  1n»  c«n- 
BJdered  aa  fomiing  one  of  tlie  Hubwdiarj-  plia«e«  of  inflitmmation.  It 
must  alwayn  be  takon  account  of  in  cionsidering  the  altemtioiu  in 
structure  and  function  which  accompany  the  inflammatory  procees. 

BXCDATIVK  INFLAMMATION. 

In  onp  of  the  inowt  fifxiucnt  a-n  well  iw  rnmplcx  varieiiea  c(f  in- 
Hanmmtioii  tho  bloud  vctsst^'U  pbiy  <^  dumiuiuit  piirt ;  luid  n»  thu  ma<t 
marki-d  rt^nult  of  thu  va»ciilur  (rhutigc;*  i»  tlK>  uppi-^irHnc^  iu  th«>  tiMtnies 
of  ct^Tluin  nt'v/  muteriub-,  ciiUfxl  fxudutti>ii>f,  wo  mu!it  fn^nit>ntiy  speak 
of  this  variety  of  iutUuiunation  as  e.ruiUitive  hijiiiuiiiiulfi/n. 

Not  infrequently  at  the  t)«^nning  of  an  emidative  inflammnlion, 
or  when  the  vawular  rhangt>«  are  at  no  (imp  marked  or  i^vcti  iit  all 
oviiiwit  after  dt^^iU).  tlio  only  Ii-nion  wo  liiid  ia  nwflling  »iid  lurliidtty 
and  pruliferatiuit  of  thocvlLtof  tho  conm^tivo  ti.'u^uu.  OnfixwBur- 
faccB,  mich  aa  the  peritoneum,  pia  iniitiT,  etc..  tliu  dwollcn  and  pro- 
liferating cells  may  beoome  loo»pnt«d  and  hang  off  by  a  peilicle.  or 
may  collect  in  groups,  or  l>e  wholly  cast  off.  These  com|«ratively 
few  oxfoliatcd  and  new-formed  celU  under  these  condition.4  form  th« 
uitirv  exudnte. 

Thu  mo«t  chariictViri''tio  imd  connnoii  of  the  exudations  an?,  how- 
ever, serum,  Jibrin,  and  j>m».  In  order  to  uiiden4atid  the  way  tu 
which  thene  are  produced  and  the  varied  ptMft-mortem  appearaiicpH  to 
whi<'li  their  presence  gives  rise,  it  is  well  at  the  outset  to  study  ci(>in<> 
varifly  of  exudative  inftainmnlian  in  actual  occurrence  in  a  living 
animal.     Tlio  frog  i»t  tlie  mo»t  convenient  animal  for  thix  purpose.' 

If  wo  tfxpow  the  mewntery  or  blmlder  of  the  fnig  w»  that  we  can 
study  it  under  the  microscope,  mjtrk<.-<l  infhuniiiat<>r>'  changtw  »o<>n 
occur  without  other  inciting  agency  tliau  is  furnisheil  by  the  cluinged 
poeiition  and  exposure  to  the  air.  At  first  the  arteries,  veinH,  and 
en|HllitrieH  ^lilate,  and  the  blood,  encountering  less  re?iUtance  from 
the  wall.H,  fliiws  more  ra)>idly  through  them.  Thin  incniiM'<]  ni[ndity 
of  the  blood  current  docH  not.  however,  Uint  long,  although  the  ves- 
seU  »till  renuiin  dihitt-a).  After  u  xiiriabU'  period,  owing,  it  is  be- 
.lievcd,  tochiuigeaof  the  inner  surfjii-e  of  the  vessels,  the  blrxxl  nuvt^ 
with  BO  much  resislanco  that  it  now  tlows  more  slowly  than  under 
Rurnuil  comlitions.  Temporary  or  even  permanent  stasis  ntny  occur 
in  Momo  of  the  ve*wls,  but  tins  is  not  a  coiiHiant  iKir  chanK'teristic 
uccnrrence.  White  blmid  o-Ui* — leUaK-ytiW — now  begin  to  accumu- 
late along  tim  inner  walls  of  the  veins  and  to  bec<omo  fixml  theTe,  ao 
that  after  a  time  the  whole  inner  surface  of  the  veins  may  be  more 
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tliickly  Kprinkled,  and  even  closely  crow<lo<l,  with  fulberetit 
IWHSnifs,  T1k-»o  tiiity  <'ithtT  lie  firmly  agoiriitt  the  eiitlolliolium  or 
Iw  ttn^cgi-il  sUnvly  iilmig  liv  the  ciimnit  wf  WikhI  BWtvpiiijf  pust  tliviii. 
Suiiiu  iiru  tlnid^anl  by  thu  blood  ciirrt'ut  into  (lyrifunii  sbapw,  Khow- 
iug  (hut  thvy  are  utlhureiit  ouly  tit  u  siiiull  puint,  iukI  thux  they  ma)' 
be  detached  from  the  wall  aud  rejoin  llie  circulating  blood.  lu  the 
capillaries,  aU«>.  leucocytea  nmy  be  seen  cliiinii»B  fimity  to  the  wall. 
After  a  time,  which  varies  consi4ioral>ly — in  tln>  bladder  aoiiie- 
tiinett  within  an  hour  after  its  exjM»ture  ;  in  the  int-scntery  uituall^' 
much  Iftl<'r — soino  of  the  leucocyti-s  coimncnfo  to  make  their  way 
slowly  through  the  watlnof  tlievfiiis  and  capillaries.  At  tin*!  n  little 
xhiuiug  knob  appcunt  on  t\w  outside  of  tliw  wall  opposite  to  the  cell 


Tvf.  U  — KwinaiTiiiH  nr  Whith  Bumn  Ceu^  in  InnjuiKii  Bunnin  or  Fooa. 

which  i»  sticking  within,  and  this  outer  jHu-tioii  grows  larger  aqd 
larger  u»  the  part  8till  withirk  )fr(jws  Miuallcr.  until  at  length  the  en- 
tire cell  is  outoide  of  ttic  vi'twi'l.  The  cell  now  may  imniediately  de- 
tach itself  and  wnn<kT  *>ff  iu  the  lymph  spacfs,  or  it  may  remain  for 
HOme  time  attached  to  the  outside  of  the  wall.  This  passage  of  the 
leucocytes  through  the  walls  of  the  capillaries  an<l  veins — it  doe«  not 
occur  in  the  arteries* — is  called  einifiniliim.  The  emigrating  cells 
'  are.  largely  at  least,  the  iiolyniirlear  Jeucixrytes  (stw  page  65). 

Thwcelln  iMwfl  bt'twi-eii  the  endotholiutii  thri>iigh  the  cement  sub- 
statice,  which  becomes  in  some  way  chHiigt-d  in  the  intlamniatory 
process.  They  may  piiss  through  very  rapiilly.  but  iisuallj*  thoir 
progress  w  slow  an<l  often  interrupted,   so  that  cells  may  be  soon 
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motionless  for  a  long  time  in  variouB  rtta^iM  of  progresii  through 
walls.  A  hjitf-niinute,  or  even  lets,  iiuty  8Uflico  fur  tbeir  pa»t«^~ 
or  they  mny  Ih>  hotm  alK>ut  it.  Thti»,  after  a  variable  time,  if  the 
<.'r>nditi<>n»  liAvu  bot-n  favunihlf.  lli«  tissues  iiiiuuiiijtt^'Iy  Jtnmml  thi- 
capilliiries  and  veins,  and  even  iium^  mmwwluii  ivtuut4>  fr>>in  them, 
may  be  more  or  leea  densely  crowded  with  leu«>c>'t«B.  some  motiaa- 
1««  and  in  the  Bphemidal  form,  others  movinR  about  through  the 
lyin[))i  sjntoctt.  Ix-uovytf-i^  may  paMt  mil  of  the  liaauefl  un  to  trw 
msfacm  of  tho  inflarm'^l  part. 

It  is  probable  that  tho  emigmtion  of  tho  loucocytM  i»  dno  in  part 
to  a  ttort  of  Bltmtion  procestf  with  which  the  pressure  uf  the  blood 
within  tho  vesseU  is  concerned.  But  the  inherent  contractility  of 
tlie  oelU  tliemjwlvea  fonnH.  tloubtlees.  a  verj*  important  factor. 

Whilo  this  in  p>inK  on  the  red  hliMHl  ctdls,  although  for  the  iiinsi 
part  nirrii'd  In  thi^  uhiiiU  way  along  in  the  axial  onrn^nt  of  tho  vuini* 
and  througli  tliu  aipilUiricH,  xtiU  iu«ii(iUy  lind  thvlr  wity,  in  small,  but 
sometimni  in  very  largo  iiumbcre.  through  the  walls  of  tho  veins  and 
capillaries  into  the  surnmiidlng  tiK»ue&  They  are.  it  is  believed, 
carried  passively  Uiront^h  the  cement  subatiuice  Itetweeu  tho  endo- 
thelium by  currents  of  fluid  which  under  thene  mnditiiHis  am  flow- 
ing in  ahnonnnl  <iuaiititi44<  Uimugli  tlio  walltt.  This  extrHvawitioa 
of  tho  rod  bliHxl  ivIU  i.s  calU^l  iltitjifdfxin. 

By  this  time  it  will  ui!tu»Uy  )fO  found  that  the  tiMUie  lu-ound  the 
vexseU  is  somewhat  swollen  and  more  succulent  than  normal,  and 
flui<l  may  be  poure<l  out  on  the  free  surface. 

The  fluid  which  is  thus  formwl  is  called  serum,  and  it  is  s«ome> 
what  iuinilar  to  simple  nim-infUunmaton'  tniiuiiidation,  uxn-jit  that  it 
i-ontaiiis  more  albunkin  and  is  mixed  with  coUi<.  Tliis  aerum  tias  evi- 
dently juifwil  <nil  of  tin-  blfXBi  ven.-1-lM  along  with  tho  blood  i-clls.  and. 
OS  its  compo^itiou  ditfen*  t«otnt'whitt  from  tlutt  of  blood  plasma,  it  is 
evident  tliat  it  has  undergone  some  sort  of  change  as  it  pasMid 
thntUKb  the  cement  sulnftance  of  the  endothelium.  The  way  iu 
which  thii«  alteration  in  tlie  competition  of  the  IiIihhI  plasma  iHVtirw 
ti»  it  pa«!4es  through  the  walls  of  the  vesttels  and  l>i^>m«et  tite  seraiu 
of  <-xudation,  we  do  not  undcmtaiid. 

TIh'^  fluid  exudate  oontjuns  flbriuogeiKitis  subtttance,  and  from 
this,  when  the  conditions  are  favorable,  librin  may  be  formed  by  » 
f  Jiange  similar  to  that  which  (x;ciu^  in  the  ooaguUtion  of  tlte  hloot). 

Thns  in  the  living  animal  we  can  learn  by  direct  o)ic<ervHlion 
the  way  in  which  tienun,  flbriu,  and  oelLs  get  into  the  liwue^  and 
utMMi  frvo  :turfiuxiit  In  infltunmHliun.  Thu  fate  of  thvnu  exudations 
\\'ill  \h.i  considered  further  on. 

ITnder  certain  ct>nditions  diapedesis  occurs  so  extensively  tliat  ibe 
extmvosate*)  red  bloo<l  ii>IU  form  a  very  important  part  of  the  exu- 
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■latkti),  ami  when  thi;*  orc^ur.*  it  cQustituteB  the  hremorrhagic  variety 
uf  vxuclulivo  iiitliitnituititin. 

TJihUt  varying  I'oinlitioiw,  fnrtlierniore,  which  ilepeiid  pjirlly 
tipuii  thf  swit  of  indiiiiinmtiDii,  pfirtly  ii[Mm  it-s  intvn.sity,  but  oftt-uur 
iiputi  (.vDditiom^  which  wu  du  uot  iiiidci^tiuKl.  liometiiuve  oue.  liuino- 
limea  anotber  <^  the  exuded  materiala  prepouderate,  and  we  may 
ihiia  have  varieties  of  exudative  inrtaminatioii  vshiohwewUl  iniiious, 
Kfi-oHs.  pitruleiif,  i>r  Jibriitou:*;  or  we  inay  have  varii>u»  (combina- 
tions of  the«e. 

If  tliu  iufljunmution  occiiri^  fn  a  mucous  mambrunf.'  (»itttiTh)  thttro 
may  be  at  first  diinitiishc-d  and  uftt-rvfHrd  att  iucreni^fd  prodiictioti  uf 
mucus  by  the  mucous  t-ells  or  glands,  which  may  be  so  abundant  as 
to  constitute  a  %'ariety  called  miicotia  exuihilive  intlammation. 

The  tiitrin.  in  the  Jibriiioux  jihane  of  iuHaiiiiiintiou,  may  form  in 
the  inlersticfs  of  tho  tisnunw,  or  it  may  ^^oaJfubtl^■  in  iiifinbrannus 
iayvrs  upon  fnie  curfactw  either  in  gnunibir  oriibrillar  form,  or  both. 
Th(?«j  incmbrauwt  «ro  cjiUihI  /«/«e  memtiniues.  m  distinction  from 
new  mumbriuit'M  formed,  as  will  Iw  «ffn  prcseiilly,  of  ori^Hnized  tis- 
sue. In  the  mtwltes  of  the  fibrin  tbi-re  may  be  much  or  little  serum 
and  variable  c{uantitie8  of  white  and  red  blood  cells.  The  fibrin 
may  be  stained,  by  Weigert's  method  (page  i'i'i),  of  a  blui.4h-vii>lft 
color. 

Wh«u  largo  iiiimlK>rK  of  imw  cell!*  <ippit<ir  in  tho  cxudutioii  col- 
lecting in  the  tisMUM  or  being  co.st  otf  on  froe  surfaces,  we  hare 
H  |>hiuKt  of  inlltuuniHtiun  ndlcd  piiiuh-iit  or  su/ipnratire  iiijlam- 
mat  ion, 

Uand-in-hand  with  thetie  ehangeti,  which  jin>  liiits-tly  di-{H.-ii<leut 
npon  disturt>aiice!i  of  thecirmilalion  and  alUrratiotis  of  the  walht  of 
the  v<^*tH*ls,  thero  ai-o  <-li[inyes  in  the  com lective- tissue  wlU  and 
jHireQchyinii  eell:*  of  tho  intlanied  region.  Those  chfuiges  may  be 
degeiienitive,  leiuling  to  the  death,  destruction,  and  absor])tion  of 
the  culls;  or  proliferative,  leading  to  tho  fonnation  of  new  oellst. 
The  new  cells  may  i-eeemble  the  original  cells  of  the  iHirt,  or  tho  omi- 
grated  leucocytes  or  their  progeny. 

We  have  seen  tliat  an  excaiftivo  areumulalJon  of  fibrin  in  the  tis- 
Hwin  cxurhitive  infinnnnHti'iri  m;iy  cause  death  of  a  circumscribed 
portion  of  iu  Death  of  tissue  in  iiiHiimmation  may  be  caused  in 
other  ways,  as  by  periniinent  stasis  in  the  hbxKl  vossels,  by  the  Imvd 
action  of  bact<>rta.  etc, ;  and  aa  this  death  of  tissue,  which  may  either 
cause  tlie  intlammation  or  tie  sec;onilary  to  it,  forms  a  prominent  feit- 
tmo  in  the  pnH-«».s  we  s(x;ak  of  it  as  l^et■rotic  infiummiitiun. 

Again,  there  may  bo  in  inllaimnation  a  disintegration  and  break- 
ing-<lowii  of  tissues,  either  associated  with  or  determineil  by  accumu- 
lations of  pus  cells  within  them.     This  is  catleil  uiflammfttioa  with 
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formation  o/absce»9.  and  may  be  acute  or  diroDic  and  ariM  mm 

a  variety  of  causes. 

<)n  free  suvfucvs  dwitli  of  aujMjrfioitl  an-jw  of  tiiwup.  giviug  rise  Id 
ulcers,  tnay  bo  8iinply  a^HociutMl  \ritli  ur  (lepeDik-tit  upon  the  inflatu- 
niat<(r>'  prooesw.  Thin  we  may  call  ufcet-alire  injiitiinnaluni.  BiU 
ill  tbvMe,  tw  ju  many  uther  subordinate  varieties  of  iiitlaniniatioil, 
which  it  ia  not  neoetwan*  to  desenlte  here,  the  f  ui»lainental  pnH>^8aai 
are,  it  idioiild  be  rcmeinltered,  eHsentially  the  same. 

Suppuratire  infinmmiitinn  it,  in  tlie  majority  of  ca.Mis.  due  to 
tlic  pnwvnce  and  gm^vth  of  hactoriu  in  the  body.  These  may  act 
lai^tely  by  stimuLiting  the  ouuf^ration  of  leucocj'tes.  or,  in  addition 
to  thiKefltect.  they  nniy  cauiw  cell  proliferation  or  neenHis  of  tiMWr 
{aee  pat^e  *tl).  Suppurative  inllamniation  may  be  incited  by  \i»ri- 
oiM  chemical  suhetancea,  such  aa  calomel,  turfientiiie,  etc.  But  ihii' 
form  of  non-bacterial  Huppuratirm  ia  not  of  that  active,  pr(;}j:ni4«ii~e 
character  wluch  i<elf-pnipa^ting  age-nts  like  bacieria  mwy  in<lu<^^>. 

Wo  have  now  t(»  consider  what  bi-comcM  of  thew  exudations 
and  the  degenerated  and  pmlifenited  cell^.  Mhchs  usually  paaH&i 
off  on  the  surface  with  other  exude«t  materials,  but  may  collect  in 
considerable  quantiHca  in  the  ccIIb  in  which  it  «  formed  or  in  the 
acini  and  ducts  of  the  mucous  glands.  The  extravaa»t«.-<l  red  blood 
cells  loae  tlioir  hiem<^lobin,  \vhich  decon)pntK»  and  may  bt*  ulMurbed 
or  dc|><»i1*Ml  til*  (cmiuili^  or  cr>'AtaU  in  tlie  tiiMuett,  while  tlio  oelU 
theiiiNflv<i«  <li.ii literate  and  areal>i«i>H>ed.  The  xi'rnm  may  paaa 
off  on  frv«  oxpoi*cd  surfaces,  or  in  a  short  time  bo  taken  again 
into  the  circulation  by  tniwu»of  the  lympli  channels;  or  it  may  accu- 
mulate in  serous  caritiea.  where  it  may  remain  for  a  lung  tinw, 
mingled  with  other  exudations.  The  ^Arni  may  form  in  xucb  dem^' 
mnnooQ  in  the  intenftioea  of  the  tiaauea  aa  to  interfere  with  llx-ir  nulri- 
tioo,  and  thus  circumscribed  |xirli(>n.s  of  ti>«siiv  nuiy  die  and  be  ali- 
eurbed  or  thrown  off  aa  tOongL-i  wilh  their  containctl  fibrin.  Fibrin 
may  disint«^^ulo  tiiiil  )>e  flnidly  untiri'ly  ubmirlfod,  it  may  be  throwu 
off  on  exposed  surfiuKW,  or  it  may  be  gTadually  repbicetl  by  a  new. 
formed  vascular  (>r|^tt)i»i)  membnine  or  mas»  of  tiasue.  the  alx 
soqttion  of  the  tibrin  going  ou  liand-iit-hand  with  the  formation  k4 
the  new  tii<aue. 

The  fate  of  the  leticocytes  varies  gn-jitly  and  ix  in  inany  rttepecto 
still  obncurc.  A  ci-rtain  nimiber  of  tbeni,  aft<-r  Imivin);  the  blood 
Teaaels.  wander  through  the  tissuM,  and,  entering  the  htrgi-r  l>-m{^ 
vesaela,  again  join  the  circulating  blood.  Others,  tlwre  'Mi  reiuton  to 
l»elieve.  undergo  proUferation  and  thus  add  to  the  number  of  tbi- 
infiltratitig  cella.  Still  other  Jeucocytt^  die,  either  in  the  interstiftiji 
of  tile  tistauM  or  after  |Mii««ingoff  on  fn-e  surfaciw;  tliey  iiiuy  then 
disintegrate  and  bo  alworbed,  ^or  they  may  collect  in  masMw  with 
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other  exudatiuDii  in  internal  cavities,  or  they  nmy  collect  in  circiim- 
ficrit^  iiuisAefl  in  the  interatioest  of  tlie  tisanes,  tind.  iu  connec- 
tion with  other  ooIU  and  moi-o  or  loss  fiiiid  and  broken-down  tissue, 
form  ulwc**!**!'^. 

The  U.Tmp«9  is  rather  looeely  and  indiscriiiiinately  wppUed  to  the 
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lew  celU  which  wc  fin<l  in  thu  tisntues  in  vxiidutivu  inflainniHtion. 

when  these  are  not  JwtiuLlly  cono-nifil  in  the  formutiuii  of  new  ti;"- 

,  sue.     It  would  be  better  to  speuk  of  thusc  new  celU,  whwso  morpho- 
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logical  characters  give  iisno  chip  to  their  dci<tinie«.  as  iudiffprenf 
reUs,  and  limit  the  term  \»Mi  ccll«  U)  those  cells  which,  producwl  in 
inflainmutiun,  have  evidently  <lic(l  in  ur  about  the  tistiue,  and  which 
^iro  call,  in  the  snri^cal  sense.  pnH. 

Since  the  great  majority  of  new  celU  sijhh  in   acute  exudative 
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inflniniTiftlinii  aro  in  fart  esttHX-asit^Kl  l(>uci>cyt«>a  or  tlieir  pmgrar. 
Uiv  it)i|>i-Hniiiix-H  of  the  ordinary'  )>uh  colls  are  os^entially  the  iULtn«  b* 
tll<«e  i>f  tli«   leiicocyteM,  «S«*i»t  tliat  they  iiaay  exhibit  deK^nerntirf 
i^hjiii(^!:<..    Thus  iht^y  may  j>refwiit  varioiiH  det^reea  of  fatty  tleg<eaen-^J 
tioii  un«l  (lixi  lib  ^ration,  and  tk»  niicleiiH  is  frequently  broken  iiito^| 
fr^^mente,   thus  siiiiiilittiti};    tlio   oouiniiiiic«)n«iit   of    ])roUferalire~ 
vhangeK. 

In  exudative  infUuiuiuitkin  of  the  serous  and  iniicuvs  inombrHoiH 
we  often  tinil,  in  adtiition  to  the  ordinary  pus  «^IIb.  larger  and  van- 
<itisly  sthiifietl  f^'lU,  which  are  detached  epithelial  or  endothelial  cells 
(Fig.  1 7)  or  tho  result  of  their  proliferation.  These,  altbouifh  usually 
pn^K'nt  in  relatively  small  nxmiU-rs,  must  atill  be  connidered  pm 
celts  in  aoconlftnw  willi  tliv  Wovvi*  almve  laid  domi.  Moi-eovcr,  w» 
muHt  reinembor  that  tho  iixvtl  coiiiiectivivtiw^iio  evils,  un  wt'U  a>t  m* 
dothelium  and  epitheliiirn.  iiiay  ipve  riw  by  prolifcnition  to  chUh 
which  we  cannot  diiitinKnish   morphologically  fmra  th«  emigroteil 
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KXUDATIVE  IXKt-AMMATKlX   WITH    fWlHD-TIO.S  OF  SKW  TI8SCK. 
(Repara{ir«  Tnflammafion.) 

In  tnaay  oaseii  of  exudative  iiitbiinniatioa,  after  the  subtftdence  of 
the  active  chnn^^M  in  the  bloo<l  vosseU.  the  exudations  aro  entirely 
absorbed  and  tJ»e  tiiwue  returns  to  it«  nonual  condition  ;  thia  we  call 
rettoiuiion.  Under  oi-rtaiii  conditions,  on  the  other  band — for  ex- 
ample,  in  the  ntst>  of  a  wound  witli  losi4  of  siilMiance,  or  in  an  acu 
pxndativu  tnllaintnntioii  of  a  Kt^-rous  im-mbninn  wliere  the  surface  I 
deprivwl  of  it»  nontiid  ciidotlK-lial  covering,  or  in  the  lu-nling  of  an 
abvicess — new  tisitui^v  may  lie  foniuil  through  the  agt^tnry  of  tliv  aw^ 
cells  prtKlucnl  in  the  intlanitnati^iry  proctTW.  I 

Such  in  Ham  I  nation  with  the  formation  of  new  tissue  is  sometiniefc 
<-alle<l  reparalirr  inflammalUm,  and  the  new  tisstie  may  be  couser^ 
vntivn  an<I  of  value  to  tJie  organism,  as  when  tt  Klb)  tip  a  woand : 
it  m»>'  Ur  vvry  iletrimeiiuil  when  tisxiios  are  fonnod  where  tliey 
not  iH-long. 

Healing  of  H'ouiutM. — Th«  way  in  whtcli  new  infhuiimntoiy  ti»- 
mies  arv  forrae<l  may  Ite  best  uiHlt-rstoiKl  by  following  the  pnxvee  of 
bealing  in  a  wound  with  Iosh  of  sulKitimce—say.  for  example,  a 
wound  through  the  skin  into  the  tiasuea  beneuth.  At  first  tben> 
may  be  hieraorrhHgt>.  After  tliia  haa  ceased,  the  injury  to  the  tii»tie. 
tlat  unusual  exposiirti  of  d<*vp-MNi1<^)  piirtx,  the  presence  of  foreign 
su1i!<t«n(Xi4,  etc,  may  indwo  tbo  wuno  is.Tie»"f  events  which  wi- 
have  wvn  «>ccnrnng  in  exudative  inllanmuition  mlh  pniductimi  of 
senun,  fibrin,  and  ims.     Tbo  bl(M>d  vew^'ls  dihite,  the  circulutioa 
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IXPr-AllMATIOS. 

l)^©!!!**  slower,  »'rutn  trHuntiilcM.  and  pmtt^ation  »ets  in.  Certain 
t.<t  tlie  tsfUs  HtuI  frH}pnent«4  of  int«rrpllulHi' subHtaiicA  near  the  t^eat 
*if  injury  may  div  am!  in  tinio  ar*^  caat  off  or  absorbed,  the  tisane 
liecoinea  Koaketl  anil  swollen  by  tlie  tmiisntled  senim,  and  the  coii- 
nectire-tiasiie  cells  in  the  Aioinity  maj-  undergo  proliferative  or  de- 
}i;enerative  changes. 

After  a  variable  time.  iiKimlly  on  the  w?conil  or  third  day  if  all 
goes  wi'll,  till)  siirfaow  of  thewonnd  may  Iw  nmrf  nr  less  t'overed 
with  tiny  nnl  nodules  oalled  granntatimis.  Thvse  i^nnnlations  con- 
tnin  iinnu-nms  thin-walleil  bliKxl  viissf-ls  whi<'h  liave  sj>niut*d  ont 
from  tile  old  veswis  near  the  seat  of  injurj",  anil  arminil  tbene  a  new 
I<K)Ke.  suocnleut  tissue  is  fonned,  largely,  if  not  wholly,  it  is  believed, 
from  i>roliferation  of  conned  jve-tiwxni'  ecIK  On  the  surfaces  of  the 
^rauulatifms  are  usually  a  ^riidcr  or  less  iiuinlH-r  of  pun  cells. 


In  the  fonnntion  of  nt'w  blotxl  vessel*  in  (fi-aiiulntion  tissue  there 
are  at  firet  delicate  «|>n>«te  of  solid  protiiphwni,  frmn  t\w  fdU  of  the 
wall  of  the  original  ve.s«i'ls  of  the  pfirt  or  from  tlmwe  which  Iiavi-  lui-n 
newly  fiirmed.  reaching  out  among  the  exudation  cells,  Tlicsi.- 
sprouts  may  extend  fi>r  long  distances  and  may  form  aiiastoinowx 
with  simitar  sprouts  from  the  same  or  other  vessels  (Fig.  li*l.  They 
coiti^ist  at  first  of  solid  jirotoplasm,  and  Ik^couic  gradnaUy  channelled 
it  by  lh«  presjinri'  fif  tho  blood  in  tlio  vessels  from  which  they 
ring:  thebh»Ml  fiiwlly  entering  them  and  forcing  it;*  way  along 
them.  pr«Mlucing  a  lumen  as  it  goes.  Before  thiscliannclling  of  the 
lumen,  and  band-in-hand  \vith  its  progress,  new  nuclei  are  fonmnl  in 
the  prfrtoplasm  and  (he  new-fi)rrned  walls  gnidually  ajwume  a  distinct- 
ly cellular  character.  At  length  tiiHyhfivo  wcll-detlned  endothelial 
WiUN,  cells  fn>m  without  range  thctiiselvcs  along  outside  of  them, 
d  th«y  take  tlieir  place  in  the  viiscular  system  of  tho  now  tissue. 
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Thus,  in  a  venrHbort  time,  multitudes  of  new  blood  vo8)«eU  may 
forti),  fumt^nliiiig  nutritive  centres  around  wliieh  thv  organization 
of  tisKUV  prowiils. 

Tlioct^llHof  tlu-  ^runuliitioii  titMue  are  at  firHt  mostly  timall  anil' 
spheroidal,  and  arL«  tiitiuilly  [Hu.'kod  pretty  flosely  to({etber  with  only  a  ' 
anuil)  amount  of  fluid  intercellular  Bubstanw.      Presently  fuinie  of 
tlie  cells  become  larger,  elongate*],  fusifnnn.  or  branclnxl.  and  ufU-r 
a  while  a  delicate,  tibrillar  intcrcelluhtr  sulwtiince  makes  its  appcur- 
anoe  about  them  and  ^rows  more  and  more  abundant   {Fig.  !!•). 


n*.  IB.-4lB4«n>tiM«i  Tnai^K  rwm  Wonco  or  iiii>. 


These  larger,  ^'ariuusly  ttluiped  cell».  which  appear  to  be  furme*]  out 
of  tlie  small  Bpheroidal  or  indifferent  cells  of  the  granuUition  tiwuv, 
are  usually  granuUir.  and  the  nucleus  in  usually  large  and  distinet, 
frequently  eshihitinR  a  well-marked  intranuclear  network.  Since,  in 
some  respec'ts.  lhe>e  oelU  when  tir^t  fonned  resemble  nomo  kinds  of 
efnthelial  cells,  they  are  ofl«>n  ealkn)  the  epifhelioid  cells  of  i^raiiula- 
tion  tiseue.  Si>me  of  thc*o  larjjer  celln  tiwm  1i>  be  more  or  Ies»  direct- 
ly coQCvmeil  in  tho  formattun  of  inlcreulluhLr  6bivK  Tliese  npiK-ar 
to  develop  either  aa  filamentous  branches  of  the  cells  or  tu  be  formed 
along  their  sidee.  Such  fibre-forming  cells  are  called  fibrvbltuita 
(Fig.  ao). 

All  this  time  new  small  spheroidal  indifferent  cells  are  gathering, 
by  proliferation  or  by  continued  emigration.  Some  of  these  m-em  to 
particifiate  in  the  formation  i>f  the  gninulalion  (issue,  while  dtliers. 
not  finding  eondiliiain  «iit«blc  fur  tlieir  further  development,  or  even 
for  tlieir  continued  existence,  die  and  \n\»!*  iM  un  the  surface,  together 
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with  BOmo  trnii-iuiled  fltiid,  as  \>us.  The  new  liwnie  gradually  be- 
comes more  and  more  deii.'«e,  the  intercellular  subfttanre  more  abun- 
iJAnl.  n'liilu  tliy  (■•.•lis  dtt'iiiasrt  in  imniber  and  l)e<-<imf  flatu-p  anil  Il-ns 
coni-pifiiouif,  Tliv  t'jjiHH-tiniii  nmy  now  gnm-  ovit  fiinn  thu  .-•idi'*)  and 
cover  til©  new  ti»^uo.  Tlie  new  tiiisiie,  liiivin^  at  In»t  undvrf^ne 
more  or  les«  Hlirinku^>,  ouii^^ii^t.s  of  ii  di-nm>,  timi  mu»s  composed 
largely  of  fibrillar  busement  subsluuce  %vith  a  few  flattened  cells 


m.'^.^ 


(Fig.  31);  and  with  tliis,  which  is  the  c/ra?ri>,  the  herding  is  com- 
I^ete. 

Although  in  the  production  of  now  tis«u»  in  connection  with  or 
following  exudrttive  inftummution  essentiiillv  the  same  processes  are 
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degrw?  in  which  the  different  fikctors  t^liare,  Thvm  the  VH^cular  and 
exudative  phenomena  may  predcuninate  IUkI  very  large  quantities  of 
BBruni.  fibrin,  or  pus  Ite  fimuod,  while  the  amount  of  ui-w-fomied  tis- 
flie  may  be  very  insignificant.  In  other  cases  the  formation  of  new 
tissue  is  the  dominant  feature  in  the  pi-pcess,  and  the  piijduction  of 
exudations  swems  to  1m>  ahiioft  entiri'ly  siiltoiiliiiiik-d  to  this  end. 
The  distinction  betwwn  heahng  by  the  first  ami  seeoi"'  •"•■■ntion. 
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whitrli  is  of  prauticjil  iin|ioi-tance  ia  uirg^r}'.  )».  from  the  patliologt- 
oil  Bt«iiil|Miiiit,  iHiIy  It  i|iiaiititative  one.  For  the  ivstitutioii  of  tlm 
p»rti«  to  the  iKvdtliy  c-oiidition  in  in  UitU  canes  lii-ought  alxiut  liy  exti- 
duticm,  uiul  proUfurntion  of  cvlU  uitdor  tlk«  inftiumce  of  vascular 
cbntigeti ;  but  in  one  atse  ihv  Itittvr  churi{^>is  are  wry  Klight,  in  Uie 
other  more  or  less  extensive. 

A  gocxl  deal  of  variation  18  fretjitently  seen  in  the  fomuitioQ  of 
^nuiiilatioii  ti.tHue  in  the  healing  of  wounds,  an  well  as  under  other 
c'lmdilioii.-^.  Thus  sometimes  tlio  body  c<'ll»  rt?ci|M)nil  biit  imperfectly 
to  tbo  intlariimjiton,-  Htimuli^  and  neitlior  coll  prolifemtion  nor  hlood- 
I'mfMil  {^uwitt  i»  fLctivc.  Oil  tUe  olbur  baud,  the  d<.-velo)imeiit  of 
blood  ve*«elBm»y  be  excessive,  other  tisiiue  funiwition  lugging  bvliiud. 
Under  tbeae  conditions  loiJiet  mid  tungleu  of  tbin-wiilled.  t-ontorted 
new  veeselsmay  piijjeet  from  the  griinulutiiij;  Hiirface.  while  useful 
tissue  formation  renuiiua  in  alteynnce  <Fig.  23).     The  result  of  this 
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Fin.  tl.-  EXIIIUIIIT  QKUd-UTIaiK* 

From  UiB  tiisMr  nrfx*  or  ■  gnniilMlnit  orarkii  rya  caDUUninit  pu*. 

dtsproportionatt)  growlb  of  ill-formed  blood  %'esseU  is  the  exuberant 
granuUttinim  wbicb  the  surgeon  fn>queatly  removes  frotn  unbealthy 
heftHng  surfuccrt. 

Ab«c(N«t  cB\-itii?fi  in  any  part  of  the  l>ody  may  be  filled  up  nnd 
their  nidus  dmvri)  together  in  a  cicatrix  by  the  fonnation  of  a  pru- 
^-isiotL]ll  riiHHs  of  gramiLttion  tissue  rtiiiiihir  in  charat-ter  to  that  which 
grows  in  externaj  wounds.  So,  «imihirly,  cysts  may  Iw  ol)literated 
and  ulcera  partiiilly  t^lktl  and  drawn  into  cicatricial  bo^Uiug.  Large 
free  surfaciisi,  like  the  pleura  and  [Mritoneum.  may,  Ihruugh  the  in- 
terveution  of  granuliititm  tissue,  pass  from  tbe  denuded  condition 
of  »  HCtivo  exudative  inflammation,  either  with  or  without  adheaimi*. 
into  a  condition  which,  though  by  no  meuiu  a  return  to  the  normal, 
WB  yet  designate  as  cure, 

Healing  of  Bone  Fractures.— Thfs  proceiB  of  lnwling  in  bone 
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after  fracture  ir,  when  unoompUc»ted,  at  first  similar  to  that  in  ortii- 
iijiry  hviiUng  by  necoad  intention  in  fibrous  tissue.  Tlie  bltHni  and 
other  cxudnt«s  and  the  tintiue  detritus  are  gradually  absorbed  or  dis- 
posed of  by  phagocytes.'  By  a  proliferation  of  connvclivo-lissm' 
cells  of  the  n-gion  a  lurgcr  or  smallvr  imu^  of  gratiulutiou  tissuL*  i^ 
formed.  This  gnuiulatiun  tissue  <loeS  not  at  first  differ  in  ap|>ear- 
ance  from  similar  tissue  formed  elsewhere  in  the  body  in  the  repara- 

Cof  exudative  inflammation. 
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cartilage  or  Ijime  or  periosti^uni.  but  e^pi'cially  of  tho  lattfr,  thf 
granulation  tissue  becomes  partially  reijlaoed  either  by  ctirtilage,  or 

'  Thudlaposul  ut  ainaU  [oreign  pnrlit'lps  wlikh  iuoiie  wjij-  or  ittiutlier  get  into  tho 
body,  aad  lliorc(tic)ralof  dcud  ami  ustlussfmgmyaUot  tissue  wliicli  mny  lie  prowiit 
AS  the  ri'iull  of  injury  or  d!sim«c,  arc  c«roii  for  by  larger  and  emullor  cells,  called 
j^gotyte*.  Tho  cells  Imviug  this  matter  In  charge  ue  lurgi^Iy  lyutwyles,  and  nil  nrc 
apparoutly  mttuxUirinal  lun-Iy  orgnoi/ed  cells.  Some  of  thcra  arc  large  cells  and  may 
bo  nmllmuclcnr.  The  dUpoul  of  <ly!id  or  fornign  m.iterial  is  accomplished  priiiiui-ily 
by  being  tnkoQ  luto  thohodlesof  tho  phagooytcs.  These  may  either  retaiu  il  more 
prleH  periimueuily,  ur  mny  absorb  it  in  viriueof  their  iiietiibollc  powers,  or  may  cany 
It  oS  to  saniu  region  of  depo^^k  by  the  exercise  of  tlieir  nmirlKiid  capacities.  This 
phagocytic  action  of  mMCKlerroal  cells  is  bolicvod  by  some  obsurvors  to  have  an  im- 
portant boaring  upon  Iniinuulty  from,  and  euro  of,  bucierlal  disease  (see  page  ISO). 
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by  a  ttulNilancfl  reHeiuKlini;  twine  iii  ^eiicml  HjiiH'nmrK'o,  but  ccmtain- 
in(r  HO  UniB  hhIIh.  Thin  is  called  iMtfiiid  ttKKUo,  TIhwo  iiew  trarti* 
Ui^iiouH  mill  dAtitiKl  ti^iK^,  wliitrh  itru  )i)>t  to  oociir  togvtiier.  form 
irivg:tilur  uiaHt^M^s  or  int4>i-liu'iii{{  trntKH-iilHi  in  tlio  HtruntH  of  Kniiniln- 
timi  tti<«i>o.  lliU  ooiuttituUM  U)0  ^iK»iltuil  ciilliut  of  h  uniting  frac- 
ttire  (Fig.  33). 

GrrH«luall>",  liowever,  the  osteoid  tissue  bt^'onu-jt  tutiik'ouH,  tiiid 
the  nuteses  of  curtilage  and  bands  of  p<>rioiiteal  and  otlicr  tibriAiM  ti»- 
stie,  under  tranHfommtionA  iirtictioally  identintl  with  thtwu  »vvn  in 
nonnal  di^vflojiment,  are  convi-rttii  iiit4i  Imiih-.  Tbns  by  ^jjadual  »1>- 
i<<^r|itioii  (tnd  n-forniatiun  of  \mnv  in  tho  nstmlly  rt-dnndatit  provit^iouai 
bony  ni(u<K.  ami  the  ruadjnntniiMit  of  ittt  vtuoular  c-bnniiel»,  the  henl- 
ing,  with  moru  or  \kim  |M.Tiniui<.-nt  dofonnity,  i»  uvc-omplisbed. 

CBOUPOCa  IXri^UUATIOK. 

Thiii  form  of  iiiflanmrntion ,  ivbiob  niiutitly  occurs  on  mucoiia 
menibmnes,  in  oliHrtK-tori»'<d  by  tho  fornmtioii  of  tibrinoun  inalorial 
either  upou  the  Burfaco  or  infiltmtiuK  more  or  less  deeply  into  the 
ti^iio.  Thifl  layer  of  new  materiitl  is  cnlle*!  a  fiiiw  uifitihrniie,  or 
p^teiiihi-MenibrttHe,  and.  in  addition  to  fibiin<>ii-«  inattTJal,  may  i-oii* 
iMin  pun  ivlU  in  varioiw  Btauresof  dejj^nemliim,  di-»i)UHmiit<.-d  I'pi- 
tbelium,  and  varioii-s  forms  of  bacteria.  The  falsi'  mL-mbniue  may 
l>e  quite  thick,  or  m>  thin  as  to  be  almost  inTixibte,  The  fibrinous 
material  may  Im>  pn-Jtent  in  thv  form  of  well.defm«i  fibrils,  or  in  the 
funi!  of  jfranules.  or  ait  irref^ular  amorpboiLs  maiweM.  It  may  Uf 
form«(l  by  the  coagulation  of  Ruids  exuded  fn>m  tbe  blood  vesttelii,  or 
by  transformations  of  the  epithelial  relU  by  coaf^ulation  ni>cn;AiK,  and 
these  may  tln-ii  pi-t-scnt  varimis  irrt^iilar  brauehinjf  foriit)!.  The 
mticous  membraii«-  unibT  tIa-Afx-onditions  tLtimlly  i-xbibitM  the  leeious 
of  an  acute  ciiUirrlitil  inlbiiiimalioti. 

Owhi^  to  the  deiiHo  intiltnttion  of  the  nmcoMi  wilb  fibrin  or  other 
product!*  of  inHammation  which  >«i>mctjn>e»  (xvuns,  or  from  other 
CHUSM4,  circtiiUM'rilied  portioux  of  tissue  may  die  and  he  cant  off, 
(^\-in);  riao  lo  ulceration. 

Pseudo-mcmlminods  inflammation  may  tHvur  on  tbe  niirfacv  of 
wounds,  or  evon  on  the  skin,  and  may  l>e  can-titl  by  a  variety  of  ajjeu- 
ciee.  It  may  be  due  to  euvcrv  hitit,  tis  from  stOKim.  Stroni;  acrid 
vaportf,  liuch  nn  tbci^e  of  thu  mineral  acid'!,  may  induce  it.  In  its 
mo»t  common  and  significant  fonn  it  in  due  prinuirily  to  the  pre- 
Bence  in  tho  affected  regions  of  [»i(hugenio  micro-organistOB.  One  of 
the  most  iwriotw  forms  of  croupoiut  inflammation  is  catLsed  liy  tho 
presence  at  tho  Mvit  of  lesion  of  the  Bacillus  diphtberi.'e  of  Liiffler, 
and,  forming  then  a  partof  agii^neral  di-ieose.  it  is  called  (/(//AfA^ri'/ic 
injlamuutiion.      (See  Dipblhvria,   jmge  IDH.)     Very  frwiuently   a 
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pHeudo-membranaua  inflHmniatiun  of  the  mucous  membrane  occurs, 
oiinilHr  in  its  mt>ii>bolo(tic«j  characters  to  diphtheritic  inthmmiation, 
Imt  (vmseii  by  tlie  pn'seiice  anil  action  of  a  streptococcus.  This  form 
of  iiitliUiimMtioii,  wttieh  is  of  fn^quent  occurrence  in  oonn(vtion  with 
iK-arU't  fuvoDinil  moasU-jf,  but  wliich  may  wciir  by  ititelf,  is  wilbii 
itimpiit  croupous  tnjlummntiou,  itv piieudo-<U0fhrrit it:  inflamiiKi. 
tiim  (iwe  pHge  ItiO). 

Some  observera,  it  should  be  said,  attempt  to  make  a  morpho- 
logiciU  distinction  between  croupous  and  diphtheritic  false  mem- 
branes, calling  those  cases  croupous  in  which  the  false  membrane 


Fio,  »4.— Cwvpoiw  Im-iuMiiATKui  or  Tnicnii. 
1l||liii  i-ur  tlirm  U  pumlcDl  InnUntl'iu  uf  Uin  uiuixiiuiiiidsuliinUL'oiii.unUi>f  [KirtlnDRotlhe 
MMagbinilii     a,  talap  DiMnbnnp  i  h.  pari  ton  ut  InUtct  xpltlielium  ;  r,  UitUlrMtoa  of  thr>mu«Ha 
wttbtlMlii :  d,  portlOD  «t  IDUcoiu  Eland  Inflllrairil  with  pui. 

iltM-s  not  infiltrate  beneath  the  epithelium ;  diphtheritic,  those  in 
wbk-h  the  infiltration  extends  into  the  mucosa  beneath  the  epithelium 
jiiid  the  basal  membrane.  This  distinction  does  not,  aa  above  stated, 
seem  to  US  justified  by  the  facts  ;  the  essential  difference  between 
ci-oHiKHis  and  diiihlhoritif-  iutlaintnntion  iMiinjc  primarily  an  etiologi- 
cal oup,  dupfjuding.  in  the  iiifcctiuus  forms  of  die  disease,  njion  the 
tK|i«fie«  of  pathogenic  micro-orgaiitsms  which  causn  tlie  lesion, 
not 


PHODL'CTIVB  INFT-AMMATIOS. 

(Ilffpfrplaiitic  Of  Interstitial  Inflammation.) 

Un<ler  a  variety  of  conditions,  wliich  for  the  most  part  we  do 
not  understand,  there  is  a  new  production  of  comiective  tissue  in 


IKPLAMMATIoy. 


the  body  not  associate*!,  so  far  tm  wo  kuow,  mth  marbed  vaacnlar 
cliatiKiw  such  as  we  have  seen  iu  exudative  intliiniiiuitiun.  We  nini- 
ply  find,  in  various  p«Tt»  of  th«  IxmIv.  but  porticulurly  in  tho  iiitur- 
ual  oi-^aii.4,  an  iticrxrasod  ainoiiiit  <if  tHiiiutirtivi-  tissue.  In  ttufh  or- 
y«m*  iiH  ImVi-  n  wi-ll-iietiinil  M-piiratioii  of  stnicturew  into  pttrenclivmii 
luul  iiitonttitiul  ttiiK^.  it  m  the  latter  tissue  which  is  increased  in 
unxHinl  (Fig.  a44).  The  new  ti»t!iue  may  Us  nnxierately  rich  in  cells, 
or  it  may  be  dense  and  lutve  the  charaeter  of  cioatricial  ti.'Htie.  It 
(Kf^ms,  as  all  pathelo^ical  new-fomietl  niniu^^tive  ti^ii<»  <)<h-s,  to  un< 
der^o  (Oirinkagu)  ns  it  jffti*  oldor,  and  hi-nw  thi.'  |«iren<'h}-nui  ■•elU. 
awl  oonM-quently  tlio  functions  of  orgiiii:*.  may  Ixi  grwUly  inturferwl 
willi,  and  i-vcn  alnnMt  i-iitiiT'ly  destrovwl  when  it  is  foniiwl  in  nny 
I'oMTiiderHblu  i|iiiLiitity.  Organi*  which  prewnt  the  earlier  sta^^tM  of 
productive  or  interetitial  inflammation  may  be  htrger  than  normal, 
but  in  later  staKcs  th*'y  are  almost  invariably  smaller,  and  may  be 
variously  dist^irted  by  the  shriiika);*)  of  Uio  imw-fttniKMl  ti.-wuM. 

niis  procesR  i»  usuhUv,  if  not  alwaj,"*,  n  slow  i>r  chronic  on«,  nl- 
thoit}£h  in  iiiiKtt  <■«;<'*  we  do  not  know  extw-tly  Jiow  or  wln'n  it  Ix'ipn^. 

Tile  nvvr  tis^uv  fonuwl  in  typical  pnidiKiive  inflainruation  is  prob- 
ably largely  d«velope<l  from  the  connwti\-e-ti8sue  cella  of  the  organ 
involved.  In  <.i>rtitin  cases  its  formation  appears  to  be  secondary  to 
degeneratis'o  or  ntnjpbic  changt-ti  in  the  paretich>'ma  cells  of  the 
part. 

Acute  exudjitive  inflnmrnntion  in  any  of  tlie  tissues  or  orgn»!<  may 
give  rise,  as  ww  have  »o*.-n.  t«  tlio  fonnation  of  new  o.>nnoctjve  tissue; 
but  niaitMM  of  new  tissue  thus  foruKxl  diffvr  uKiuiIly  in  1<>|>< 'graphi- 
cal distribution  from  the  more  slowly  developed  intenilitiiil  hyper- 
plasias which  we  are  consideriog.  Wo  must,  however,  admit  the 
posmbility  thiil  some  of  the  (-aMes  which  seem,  when  we  see  the  organs, 
to  have  been  simple  hji^eqiUwias.  may  have  jiassed  through  ante- 
cedent pha.>«<t<  akin  to,  or  of  rail,  exudative  iudaramation. 
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SPECIAL  FORlXtt  or   IXFLAMMATION. 

Aa  the  n^ult  «jf  the  presence  and  growth  in  the  body  of  various 
forms  of  miiTo-oi^aiitism.-<,  a  tterii^  of  Intions  occur  which  might  he 
appropriately  cIilssmI  as  ^tcial  ty|x?»  of  inflammation.  Tbcwe  are 
often  ai^sociated  with  one  or  moro  Ki{  the  plut.'*(»t  of  dimple  intlnmnut- 
tion  which  we  have  just  considered.  Such  isptn^'ial  ty]>i.-s  of  inflam- 
luatirai  induce<l  by  bacteria,  such  as  tubvri-uloiHs,  syphilii*.  piH'titno- 
uia,  dijihtln-riu,  etc.,  will  l»e  described  in  detuH  in  the  jMs-tion  dcvo««-«l 
Ui  the  Iiift^^'tiou--*  [)i.H«^st^  and  in  the  part  of  this  book  in  wliich 
lesions  of  vpcciiU  organx  are  dcecrilx^d. 


PARASITES. 


The  scope  of  thi»  work  ponnitM  lui  tu  do  littk'  more  thtia  onumcmte 
and  give  a  very  briff  description  of  somo  of  the  more  inipoHaiit 
forms  of  animal  parasites  faimd  ia  man.  Among  tlio  vogetablo 
paraaiteH,  however,  the  bacteria  have  asAumed  such  an  important 
place  in  our  knowledge  of  the  etiology  of  certain  di^eaaefl  that  they 
justly  claim  a  i«omowlint  oxt«iidod  coii^idi^rittKin. 


From  thr  IntMtlnal  «all  aaiT 
OouBvllnuo. 


FlO.  CS.—  IHOIU  CoLI. 

ui  utuur.    Urawa  (luiu  a  •pKlmen  pnparwl  lijr  Pnt.  W.  T. 


ANIMAL   PARA8TTE8. 
PKOTOZOA.' 

Several  gemira  and  species  of  protozoa  are  found  m  tlio  human 
body,  »ome  of  which  iin)  of  cxtremi'  significance. 

The  .-Inifi-id  co/('httsl>wn  re|»eitleilly  found  in  chronic  dyHentery 
in  the  intestinal  contents,  at  the  liottoiii  of  the  luti'stiiiHl  ulcers,  and 
iutiicstwondaryabBceBses.  especially  of  liver,  which  may  accompany 


'  For  a  r^^umv  of  our  prrwnt  knowledge  of  the  pnrwiitiu  protoxon  connult  Krv**. 
•' Dec  gegtjnwani^  Stuiiil  miBprpr  Kcuinisse  von  den  purasitttrcn  Protiwoisn,"  Hy- 
lIcDifche  HunilM!liiiu,  iUy  and  JuQa.  \^^'i. 
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ulcerative  colitis.     Tbc  aiucvba  in  b».-li«v«l  to  bo  the  cause  of  both  tbo 
lirimary  aWratJve  coUtix  luwl  its  oompIicHtiiig  ubticefftra  (»e«  fuge 

The  Amceba  coli  ih  a  nngle  spheroidal  cell,  from  five  to  eight 
tim«H  the  ttinineter  of  a  reel  blood  <^II,  nith  granular  protophuMU  wmI 
a  veiricular  niiclous.  It  often  cotitnintt  larger  and  smaller  vacuoles. 
Frequently,  c^pvcially  when  the  }im(el>a  in  active,  a  portjon  of  the 
protopltisin  ap)>OiurK  Hliiitmt  humuguiKixw — wrtosnrc — while  the  rest — 
viMiosarc— i«  gronulur.  Wlwo  in  tu*tion,  in  virtue  of  the  aiii(t>lta>id 
luiivcraerit.  it  muyusaumo  various  forms,  thniHtiiig  imt  and  with- 
drawing nearly  bumo^ueoua  ))eeudopodiu.  It  may  also  chiuigu  il» 
shape  without  pro^reaeive  movement.  It  occurs  in  connection  vritli 
<'hn>nic  dysentery,  frequently  in  Rgj'pt,  oectwionally  in  Russia,  and 
a  number  of  cases  have  been  reconleal  in  this  country  by  Councilman  ' 
and  others. 

Coccidia. — Tho  w>-cnU«d  jMOros/Nrmw— minute  oval  structures 
about  0.035  mm.  long,  with  a  thick  capeiulu  and  coar^ly  granular 


Pm.  m—OocciuivM  iiTirmm. 
FfDUi  Urwr  uf  i^l^M.    Sbowtliit  fkMM  In  the  dmlopmcnt  ol  lb*  pMmTwriniW:,  whldi  u« 
HvuwpvBtc  within  U«<araa>*bC   Aflw  Bmiio. 

contente — which  are  of  very  frequent  occurrence  in  the  liver  nf  the 
rabbit,  forming  a  iiart  of  the  contents  of  yellowish,  irregular-sliaped 
cysts,  have  l>e«>n  found  in  the  liver,  in  a  pleuritic  exudate,  and  in  lhi> 
kidney,  ureter,  and  heart  muscle  in  miui.  The  orgHtiisin  i»  nwrv 
properly  called  Coccidium  om'/ormf  (Pig.  3(i).  whilo  tho  six>rm  which 
it  forms  am  t«<nned  p!t>»roM|)i;miiii>. 

Another,  smaller  fi^rm,  txvurring  in  tho  iuteetiniLt  epithelium  of 
dogs,  cfttii,  luid  rnbbite<,  has  bwn  found  in  two  caws  in  a  similar 
situation  iu  man. 

On^unisms  apparently  belonging  to  tbe  cocddia  liave  been  found 
in  certain  contagious  epithelial  growths — Mollnscuni  contagiosum 

It  is  believed  by  many  that  Paget's  diseoso  and  other  somewhat 
similar  sldn  affections  are  due  to  the  prenonct^of  ciKTidia.  Tlio  olaini 
that  some  of  the  earcinonuita  miiy  Ik*  citui*«'«I  by  coccidia  dow  not 
appear  to  nat  mi  u  8uU(liuitiul  basis  (mv  pagu  ■i::iO). 

'  W«  ivfcr  for  funlwr  deulla  concernfnf  tbe  Anueba  coll  lo  Ibe  trerfc  of  Chwt- 
eilauin  uiut  ZqitfBT  on  "  AmctUc  DfiMteTy.'  Johu  tlojikiiit  IlMpilol  R«putl*,  voU 
ii..No«.T.  B,B.  IWI. 
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The  Plasmodium  tnalarire.  which  in  bftlifivcd  to  lie  the  primar>- 
etJoli^iciU  factor  iti  intermittent  fever.  i»  dcsfribiHi  t-Wwhoiv  (p.  Til). 

Amoag  the  infusoria  we  find  in  mau  reprewntativets  uf  H^voral 
Kenera. 

liaianttdium  colt  is  an  ovoidal  organism,  from  O.OG  to  0.1  mm. 


PiO.  (T,— BiUiirriBiitii  CoLi.    Atler  Brwm. 


long,  with  cilia  aluiig  the  »idei*.  wliich  occurs  occasionally  in  diar- 
rhteal  cliHcharges  in  northcni  Eiin>pe  (Fig.  27). 

CercomoHiHf  inte-^finnh't  is  h  peiir-!*hitpo<l,  flagollate  structure 
(Fig.  28),  about  O.Oi'i  mm.  loug,  making,  when  alivu,  rapid  move- 


\xT: 


Fm.  H.— Ouuxounuji  arrtataiAta.   Attar  Bnuu. 

ments.     It  has  beeii  found  in  tliv  evacuation.-*  of  jwnran*  suffering 
from  cholera,  typhoid  fever,  and  diarrha''a. 

Trichovumua  vaginalis  litut  an  oval  or  pcur-tihaped  body,  about 
0.01  mm.  long,  on  n'hich  are  »  few  cilia,  and  at  the  end  two  or  three 
Hagella  M>m«what  longer  than  tlie  body  (Fig.  iO).     They  are  of  reiy 


>i><^^ 


l^n.  W— TBItlHDMOIIU  TUIJIU.I«. 

f  rpqnent  occurrence  in  acid  vaginal  exudations  in  catarrhal  va^nitis. 
Tlie  pijBsibility  of  mUtaking  the  T.  vaginalis  for  hiiniaii  (;ix,-rniiitozoa 
should  be  Ixmie  in  mind  in  medico-legal  exaukination.-^,  although  to 
ttn  obm^rvcr  familiar  with  either  structure  such  a  mistake  could 
liardly  ot-cur, 

Tbe  protriioo  may  tw  studied  Id  the  liviDg  condition  either  In  the  QuIJb  in  which 
they  an  founc!  or  In  llireu-ejuarler-pt-r-cent  s»It  solution.  They  mny  be  killed  nnd 
proMTTed  by  allowiajc  u  Atop  of  nnc-per-ccnt  osmic  nciil  lo  run  undor  the  cover  glttaK, 
«ail  replacing  thi»  after  an  hour  by  glycerin  lightly  tinged  nitb  eoain. 
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Maojof  tbe  *miiUer  fornu  sbow  well  wlien  <ltM  on  Uiocorcr  llMaindMailwd 
by  the  uiiliQ  (IjM  by  iho  molbod*  naed  for  bncterb  (k«  pufo  ISOy. 

Tbe  DKiv«[ii«iiU  of  th«  Amtrlracoli  may  bo  Mmlict)  oo  tlio  wum  eugvintho 
beook,  wfaidi  rrviiaantlfoonUlii  Uum  Iq  «Donnoua  numlNra.  or  is  Ibree-qvaiUr^pe^ 
ooM  mit  Milulion.  lu  nutphology  nUf  be  Mudled  ia  lUsue  coutaining  tbem.  MKh 
aa  tnUMlital  utcera,  ■hirrii.  eta,  which  linvs  bfm  hnnkiwd  in  aloohD]  uiil  alaJiwd 
eitlut'  witli  methyleii  bitieor  tiKNMUixylln,  lite  fonaor  ImIiik  <«pocislly  commcBdad 
by  Coundliiiiui  and  lAflmr. 

WORM8. 

Treuatoda  (Flukfs). -TIrw  WDriiw  iirw  innnll,  fl«t,  Umjim-- 
ehapecl  or  Itwf-liko  croutun-«,  ^vitll  nn  iiiU-)ttini>,  and  dii^tcoitlul  «truc- 
turea  on  the  uuiler  surfiM.'e.  by  iiK-itit)i  of  which  thoy  Hltaoti  th(>in- 
aelves.  There  are  several  guneni  uud  upecies  found  in  man.  The 
niiN<t  coouiicHi  g«>imH  ia  Dialoma.  Of  these  D.  kepaficum  \a  of  ino»t 
froiuent  oeciirrenoe  (Fig.  30). 

It  i«  altout  30  mm.  long,  and  uttiuiUy  (KH^iira  in  t)io  gall  duct»  tmd 
gall  hhidder.  The  emhryus  aro  aUailnsi  gt^rKTnlly  to  wwt^T  phintM, 
frem  eating  which  the  infuctioii  u  bcliovud  to  uxur,     D,  lauceola- 


FM.  M.— DtanKi  aipjiTlcm.   Ahaut  mruntl  (Jra. 

film  w  more  slender,  pointed  ut  the  end»,  8  to  lU  mm.  long,  and  has 
lieen  found  a  few  times  in  the  gall  bladder.  i>.  niHense  is  a  slender 
worm  about  15  mm.  long,  and  has  been  fomid  in  the  bite  in  conaid- 
i-niblo  iiuinl)eti*,  iwrticularly  in  the  Chinese.  I),  hti-mftftifiium  is  a 
ituiTv  m-airly  cylindrical  worm  ;  the  itcxeH  anidLstin<-t :  tlio  ni»lffn>m 
\'i  to  14  mm.  lung,  tliu  female  1*1  to  IK  mm.  lung,  anil  occurs,  vtpV" 
cially  in  Ef^yptians  in  thu  [xirtal  and  other  alxlominiil  veimi. 

C'ESTOD.V  (Tape  Wunn*). — These  important  wonns  eiMisist,  in  lht> 
mature  Htate,  of  more  or  less  rectangular  or  elongated  segmenlx, 
each  one  of  which  ropresentsa  single  indindual.  arranged  in  a  linear 
H-rie^  to  form  a  cojony,  at  one  end  of  which,  called  t)ii>  hea<l.  i»  a. 
variousdy  fonmiJ  strnctnre  for  tho  atlju-hnii'iit  of  the  colony  to  it« 
huet.  The  nw]i  and  head  are  cjtUcd  the  «ciil''X,  while  the  M.>gmeat» 
are  called  pro<fIo//iV/4rA.  Thu»o  wonns  have  neither  mouth  nor  ali- 
mentary canal.  They  are  hennaphrodit<^«.  the  sexes  being  united 
ill  the  pri)glottides.  The  hea*!  and  neck  (scolex)  may  exist  as  an 
immature  fomi  in  variuus  tissues  and  organs  where  they  are  en- 
i"j*iilc<l,  and  ai\i  often  calle<l  cj*sticereus. 

Titnin  tinlinm  it  of  fniiuent  wxurrenco  in  man.  It  may  be 
several  metrw  in  length,  uiid  nuiy  Ito  coiUkI  up  ur  stretched  out  in 
tile  HDuUl  intostines.     Sevcnil  worms  may  be  in  the  gut  at  ODe  time. 
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The  bead,  about  the  gin)  of  a  (un's  head  (Fig.  31),  has  a  projecting 
probo««ni;  or  roittcllun].  around  \rhioh  aro  arranged  a  double  row  of 
horny  booklets.  Below  tliese  are  four  Bucking  discs  at  the  sides  of 
the  head.  The  hookleta  of  the  anterior  row  are  larger  than  those  in 
tlio  posterior  row,  and  arc  frnni  0. 1 G  to  0. ifi mm.  long.  The  pruglot- 
tidi'S,  whvn  fully  devcli)]n-(l,  are  from  10  to  13  mm.  long  and  from  5 
to  6  mm.  wide,  but  tho.so  nearest  tlio  head  aro  much  shorter  and  im- 
mature. The  eggs  of  T.  nolium  tire  ovoidal  structures,  about  O.OS 
ram.  in  diameter.  The  embryo  of  this  worm  is  moat  commoTiIy  s«en 
in  the  muscles  of  the  pig  as  an  encysted  scolex,  commonly  cdlloil  a 
"  meaalfr."    It  occasionally  occurs  in  man  in  the  muscles,  brain,  oyo, 


Flo.  n.  FiO   S3. 

Fi«,  tl.— Bus  OP  Tmsia  aauva,  y  kbout  40. 
Fici.  se.—Hcxo  Ana  Pftoauimim  ur  Txinx  ittaiocj,iiwuj,TA. 
X.  brad.  .'.  about  IB. 

C.  bnul  AoO  rrneuwiiu  ot  liumitruic  proKlulllili'a.  tdiowiiifc  (tridiul  laperiDg  ot  Ibe  Dtck. 


etc.,  and  is  calleil  cysli'cercus  celiulosce.  It  it*  usually  about  the 
siw  of  a  pea,  but  may  bo  iitt  bu'go  u»  a  pigeon's  egg  tmd  surroundud 
by  a  connective-tissue  capsule. 

Infection  with  the  worm  occurs  in  the  liuman  subject  from  the 
tng4!«tion  of  insufficiently  cooked  "  mea-tly  "  pork,  or,  in  the  case  of 
cysticercus  celluloiue,  from  thu  ingestion  of  tlio  eggs,  which  may,  in 
a  variety  of  ways  in  uncleanly  persons,  get  into  the  food. 
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ToHia  m^dioeanellata  (T.  naginata  LEL'CKART).'~Tbe  h«ad  of 
this  i<p«cii>9  U  8()ini>wliiit  cuboidal,  mthotit  eitbvr  rcMtotluui  or  Iiook- 
lete,  but  with  futir  i^ucldng  dincx  {Vig.  3'ii.  Th«  st-gmeDbi  are  g«u- 
erally  broudor  and  sborter  than  in  T,  ttnlium.  and  the  worm  is  UHualty 
larger.  In  the  embr>'ona]  form  the  scolex  opcurs  as  the  (.'yMlicrrcua 
tfBiiim  mediocaHellafie  in  the  form  i>f  »inaU  cysts  in  tlie  irtiiAol«<t  of 
cattle,  from  the  enting  of  whicli  in  thf  urtoookeit  oindition  the  infec- 
tion occurs.  This  is  tbo  most  comiuoa  tapeworm  in  the  Uuited 
SUitwt. 

Taenia  eckinococcus. — This   worm   in    the  mature    c-oudition 


Tm.  SI.-ODTionA  or  ScvimooccvB  Cm. 

forms  a  short,  eimitll  colony  tnluibidiig  the  iat4>^titie  of  the  dug. 
The  head  in  about  o,:t  mm,  in  diiiniett-r  and  luw  a  doubto  row  of 
booklets  around  the  rOMtellum.     Thu  progluttidcM  arc  three  or  four 


tm.  SL-Doauoa  or  tmiitA  i-buwoccw.  x  M.  * 

laaaatk*nMMliualipro)c<«ed,  In  theotbtfBNIxriUiitnn 

in  ntunber,  tb«  lant  being  tlie  htrgiir.  Tlie  entire  colony  in  not  mor* 
than  4  to  5  mm.  in  lun^b.  The  lagnificanoo  of  this  imniiitto  in  hu- 
man pathology  depends  nptHi  the  cy»t»,  eiilled  hyiiiitids*.  which  it 
forms,  in  tbe  immature  or  cysticercuB  stage,  in  x-arion-s  parts  of  the 
body.     Intimate  associatioo  with  dogs  favors  the  ai>iuireineut  of  this 


PAKABITRS. 

pMMJtf.  Whoii  tliu  cgg»  of  tlio  iniitiiru  worm  got  into  tliv  inU-i^tiiml 
canni  of  iniin  tlivy  iitidorgu  piirtial  d«.-v(<lii))tnutit  (iiiil  fiiti]  tlioir  vriiy 
into  the  tisiUBJi  fuid  oi^aiiti.  moiit  frequently  into  the  livi-r.  Here 
<7Ste  are  formed  which  become  eucnpsulated  by  a  coniiective-tissue'J 
membrane  produced  by  the  inflammatory  reaction  of  the  or^n. 

The  cyst  wall  of  the  parasite  is  formed  of  two  layers — an  outer, 
finely  Limellatect  layer  callecl  the  cuficuln  (Fig.  'A'A),  and  an  inner, 
gT7tiitilar  layer,  containing  miiscio  fii>n>.s  nml  l)t<xxl  vt>»st>lt<,  c-allod  the 
paretivbytttafntui  Utifer.  Inside  of  Ihn  primary  ry»l  w-condary  oystsi 
Wmotimes  form,  cuIIimI  fUtmjhlpr  ri/sfs.  and  within  thw  lattvr  t^^'rtiary 
cyitt«(  called  gramltluiujhfer  cystn,  iniiy  dvvclop.  On  the  inner  sur- 
face of  the  cy«t«.  either  primary.  stK-'ondarj'.  or  tertiary,  the  scoliceti 
or  beads  of  the  immiituro  wonn  are  formed.  These  develop  in  the 
walls  of  the  pedit;ulated  vesicles  called  bruod  cupnule-i.  The  walls 
of  these  vehicles  have  a  lamellated  cuticula  and  a  parenchtinatoua 
Iftyor  similar  to  those  of  the  primary  cysts.    The  i«coUcea,  of  which 


Wto.  31— HooKLEn  moH  Scolmx  or  Tjsu  icaiKooaocnia. 


there  may  be  several  in  each  brood  captttile,  are  similar  to  th*  heu(l» 
of  the  mature  tajteworm.  They  are  ahont  *1.3  nam.  in  diumvtcr,  hav- 
ing a  roatelltmi  surrounded  by  a  double  row  of  booklet*!  and  four 
sucking  discs.  At  the  |Ki^lon'iir  end  of  the  scolex  is  a  pedicle  by  which 
it  i»  originally  attnobed  to  the  wall  of  the  brood  capsule  (Fig.  34). 
Little,  la mcllafc<l  concretions  of  lime  salts  are  often  present  in  the  sco- 
lox.  The  anterior  |>i)rlion  of  the  scolex,  the  rostellum.  hooklett«,  and 
suckers,  are  often  invaginated  in  the  jKisterior  |x»rtioii.  The scoliccs 
may  be  free  luside  of  the  brood  capsides.  or,  owing  to  the  ruptuni  of 
the  bitter.  tJiey  may  lie  fnv  in  the  cavity  of  the  primary  cysts.  They 
may  die  and  degvncnitc.  fonning  a  granular  muss  in  which  the  book- 
lets may  bo  ciiil>cildcd,  or  the  booklets  may  be  free  in  the  brood  cap- 
sules or  in  (h«  primary  cysts.  Sterile  cysts  are  often  found,  that  is, 
tluwo  in  which  neither  bi-ood  c.ipsiil(>s  nor  scolices  are  dcvelopiil. 

The  cysts  contain,  in  addition  lu  thy  wolicc*,  a  clear,  gclatinou!< 
fluid.  This  fluid  may  becomo  turbid  by  admixture  with  dii«intc- 
gratod  Bcolice«  or  fragments  of  the  parenchymatous  kyer.  or  it  may 
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contain  fatty  detritiiA,  clioleflterin  cryetals,  anil  i»articlw»  of  liinoiudts. 
Thi>  flniti  mny  lie  panially  abM>rl>ed,  Utiviti^  a  thick,  ^niinoii^  tmite- 
ruil  wilhin  th«  cj-sttt,  which  iimy  Itctxiiiii;  caldtiiHl  or  oonvt-rUil  into  a 
stony  nuuw.  Wh«n  the  scoUivs  tire  not  found  ?ntira  th«  diagnoshi 
may  l>e  made  by  the  di«'ovc'ry  of  tJw«  separate  hookleta  (Fig.  35)  or 
fragment')  of  the  clla^a(■teri^'ti(ra^ly  liuiieUai^-il  i-y^t  walls.  The  con- 
nect! ve-thwiifl  walU  of  the  primary  <yaK>t  may  become  faity  or  rhwj'y 
or  calt'ifiwl. 

8oniutiiue«4  tho  twcontlnr)'  vosjcleit  projtK.-t  uutwanl  instead  of  in- 
ward, forming  a  Beriiw  of  i'y«t»  ontddo  of  the  priman,-  one.  Tliiii  va- 
riety of  development  is  somotiinw!  seen  in  imui.  but  is  more  common 
in  tile  domestic  animals.  It  is  called  Echinoccacttii  scoleciparien* 
or  fd'n/enn. 

Aitiilhcr  variety  of  etThinoeocctui,  c»ile<l  A-',  mull itocularis,  in 
ubnc«t  always  foim<l  in  the  liver,  and  appe-itrs  to  be  the  n«ult  of  in- 
completoand  disturbed  ili-velopment  of  tliet-iabryosor  cy8t«.  It  con- 
sists of  a  con^ri(.-«  of  irn-gular,  UHually  sniiill  cysts,  suni'unded  by 
broad  and  narrow  bands  of  coniiectivu  ti»suv,  tmd  sometimes  contain- 
ing gelatiiKiUR  fluid  and  soolices  or  booklets ;  but  the  latter  struo- 
lures  are  ci^niiionly  absent  or  difficult  of  detection.  The  whole  is 
often  surroiinde"!  by  a  dense  connei^ve-tissiic  capsule  which  may  \ny 
calcified.  Tlio  entire  mass  'tften  presents  an  alvet>lar  Htructuro  and 
was  formerly  nfgiinlud  «a  a  tumor — alveolar  cancer.  Tlio  diagnosis 
may  be  establishLtl  liy  the  discovery  of  the  booklets  or  scoHom,  or 
fragments  of  the  lamvllatwi  cuticula  (si'e  page  1"0). 

There  are  four  or  live  other  species  of  t»nia.  occurring  rarely  in 
mtui. 

TtBHia  tuma. — I'hiit  species  occurs  in  the  f^>rnt  of  small  colon)c» 
about  1.5  mm.  in  length.  Tlie  ritstellum  U  surrounded  by  a  single 
row  of  hookleUi.  It  has  lieen  i«i>en  once  in  large  numbers  by  Bilharx 
in  tbo  du<M]etium  of  a  child  which  dit^l  of  ni<-iiingiti>4  in  Cairo. 

rrr«(o  _/f(ii.'(»/»M«Wii/((,  a»<pwii.*al>out  which  liltlo  is  known,  is 
reported  twice  in  .\merica  as  oivurring  in  the  intestine  of  young 
childron. 

TVeiiia  mudatjnucnrieH^iif,  also  tittle  known  and  rare,  has  been 
«ceu  in  two  children  in  lladagascur. 

TrCNia  cncataerina. — This  apecies  occurs  in  colonies  about  !J0 
cm.  long.  The  heail  is  very  xinall  and  spheroidal,  and  has  four  rows 
ot  hooUeti.  It  is  fr>x|Uciit  iit  the  small  intestines  of  dogs  or  cats. 
It  occurs  occasioiudly  in  man.  Its  scolex  inhabits  the  dog  louse,  and 
infection  may  occur  in  man  by  the  traniiference  of  tJie  lice  or  the  em- 
bryos of  the  ]>ara&ite  to  liie  month,  as  the  result  of  the  filthy  habit  of 
ki^ng  <log8  and  cats  or  (H^nuitting  ibe  fiwe  to  Iw  licked  by  them. 

Boihriocephatus  Intun.—Th'iv,  the  lHrg«:>l  of   the  hutiuui  tape- 
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worms,  has  very  broad,  qiuulrangiilfir  proglottides.  The  hood  is 
ovoidnl  mid  tibout  'i  mii].  I<>ii]|(  mid  I  iiini.  Iiroad.  It  lin.s  no  proper 
Kttekiiig  disos  and  no  lnKjklutM,  but  by  loQg  gnwuv-s  <iii  hiIIkt  side  of 
the  bead  the  animal  attucbeft  it»i>lf  to  its  buHt  The  neck  in  lung  and 
fijifonn.  It  OCCUR)  most  frequently  in  Europe,  particulnrly  in  the 
northern  pro\'incea.  The eyps  undergo  j»artiald«'V«li>pment  in  water, 
and  are  taken  up  by  tho  pike  and  eebjxiut,  and  jM^rUiijis  by  otht-r 
fresh-water  fish,  from  ttie  ingi^stion  of  whose  llewb  in  an  inip»'i-ffetly 
cw>k<><l  condition  tiiu  liiiinau  infwrtioii  occurs.  Two  other  spt'citw  of 
Bolhriowiiltidii»  liiivu  Ikh^^m  ib^criWil  as  of  mi-i'  woum'ncw  in  mail : 
£,  conlutHS  in  Gn>enliutd  and  Iceland,  and  B.  crt.ffutujt, 

Nbmatoda  (Sound  Worms). — The«e  wonnsare  in  general  cyUn- 
drical.  e!oiJK«ted,  UBiwlly  joiinted  at  the  ends,  and  sometimes  fili- 
fonn.  The  surface  is  aometimea  sintMith,  sometimes  in-cgiilarly  beset 
witli  hairs  and  papilhs,  or  posaessea  longitudinal  eleral4M)  stride  or 
Iransvdrso  riiijis  :  but  thft  body  is  not  si?gtnonted.  There  is  a  mouth 
at  tile  anturior  portion,  and  a  ventral  anus  nttar  tli«  |)osterior  ond. 


Flo.  XL— A*CAB>«  (.I'viwicoinitii.    AlimiLhiiitii*tura)*in\ 
A.  Hair.    II,  Komalv.    Artt>r  IVrJx. 


The  intestine  is  straiKht.  The  sexes  an'  in  most  forms  diirtinct,  the 
male  beinK  i"  g^'ueral  smaller  than  the  fi.Mnah'. 

Ascttrfs  himhricoidea. — This  i«  one  of  th«  moat  common  nf  the 
hunum  intestinal  ]iarasjteB.  and  is  of  partieulai"ly  fretiuentocf-urrenco 
in  children.  It  is  of  a  light-brownish  or  reddish  culor.  The  female 
is  from  30  to  40  cm.  long  and  from  ^  to  'J  mm.  thick.  The  male  in 
somewhat  more  than  half  h:«  larg^-  (Fig.  ;!•)).  Both  sexes  are  pointed 
at  the  ends,  the  posterior  end  of  the  mule  Ix'iug  curved  into  a  spincd 
hook.  Theeggs,  fromO.o.'itoO.OCmm.  in  diameter,  are  surrounded  by 
an  albumiuou.s  enveloi>e  (Fig,  38)  and  are  <piito  resistant  to  destructive 
agencies.  The  nioileof  development  iind  life  history  of  these  ]mrasit«>s 
are  not  verj' well  undcrstfHid.  Their  usual  Keat  in  nmn  is  the  small 
intestine,  but  they  may  wander  int<>  the  stomach,  and  exceptioiuilly 
g«t  into  the  mouth,  noso,  bronchi,  gall  pasfiagr-s,  {Kritoneal  cavity, 
etc.     They  ma\-  bo  singlo  in  tlm  gut  or  jiresent  in  grciit  numbers. 

Two  other  species  of  asfurii*  have  Imi-ii  found  in  man.  A.  iiiart- 
tima  was  found  in  the  vomit  of  a  cliild  in  Orr^eidaud.  in  an  immature 
condition.     ,1.  myntax,  a  tolerably  common  form  in  cats  and  dogs, 
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has  beeu  found  a  few  time»  in  mun.     It  is  smaller  than  A.  Imnbri- 
coides. 

Oxyuris  rermiciilaria  (Threadworm  or  Pinworm). — This  spe- 
cies is  rer^'  small ;  the  female  has  a  pointed  tail  and  is  about  1 
cm.  lontf.     The  posterior  end  of  the  male,  which  is  about  i  ram. 


A        3 

Fia.  ST.— OzTDius  ▼ruiiculjbis. 
A,  r«cftl«.    B,  X>]e. 

long,  is  blunt,  and  after  death  somewhat  curled  (Fig.  3T).  The  eggs 
(Fig.  38)  are  produced  in  great  numbers,  are  oval,  and  about  O.On'i 
mm.  long.  This  parasite  is  very  common  in  children,  and  may  be 
present  in  large  numbers  in  the  colon.  They  may,  in  the  female, 
enter  the  vagina  and  uterus.  This  worm  is  only  knowrn  to  infest  the 
human  subject,  and  infection  doubtless  occurs  by  the  ingestion  of  the 
eggs,  which  are  widely  distributed  in  a  variety  of  waj-s  on  many 
objects,  fniiti*,  etc, 

Strongylii.t  <ji<i(tft. — This  is  a  slender  red  worm,  the  female  lieing 
sometimes  1  metre  long  and  over  1   cm.  in  diameter.     It  has  been 


A  "='     -B 

Fill.  38.— Eoos  or  NnuTiiDi  Wobh). 
A.  ettRHof  AjK-srlslumbricnltlH,  '.  aboat  3O0.    B.  egit*  of  Ui.Turiii  iprmiinilarlH,  y  about  iStL 

found  several  times  in  the  peh-is  of  the  kidney  in  man.  It  is  more 
common  in  the  wolf,  fox,  horse,  seal,  and  some  other  animals. 
Sfrongyhta  longevaginatu-t. — The  female  is  about  2.5  cm,  long,  the 
male,  as  usual,  shorter.  It  is  of  a  yelloivish-white  color,  and  has 
been  found  once  in  the  lung  of  a  boy  in  Qermany. 
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Doehmitiit  ilundenalis. — The  female  is  from  1  to  8  cm.  long,  Uie 
male  about  I  cm,  lung.  The  bixly  of  iho  nuile  is  dilated  antaridriy 
jind  curvetl  t>iti'k\T[inl.  Its  inoutli  in  furnished  with  a  t^hititious  citi>- 
KiiIeandchitinouBclHw^nml  tcwlh.  It  is  found  in  tho  wtmll  hiXvs- 
tine  of  man  in  Italy,  SwitztTliind,  Egypt,  and  Brazil.  Thi>  liwtd  U 
liiirroffed  into  the  mucoiut  niunihrano  of  the  hont.  and  llio  aniiiiut  is 
noiirinhed  by  the  blood  which  it  siit'ka  out,  and  which  i«  uitiutlly  seen 
in  iti  intestine.  An  eccbymosia  is  produ<^d  at  thf  point  of  attach- 
ment, or  pven  severe  hjemoiThage,  and  marked  anivtiiia  may  be  the 
result  of  tho  presfnce  of  lurfje  uumlx'rs  of  tliv  pjirnsit^s. 

Tricliiici'phiUn.i  th'-tpiir  ( Whi jjworm), — Tiio  males  and  femalv« 
are  of  nearly  equal  size,  4  to  5  cm.  long.  A  little  less  than  on«-lmlf 
itf  the  b<«ly  (th«  posterior  portion)  is  aWut  1  mm.  thick,  and  in  tho 
mrtl«  is  rolle<l  into  a  flittteni'd  iipind,  but  in  the  feraalij  in  hut  )<Hgbtly 
I»i-nt.  The  anterior  part  of  tlie  bixly  is  very  slendt*r  (Fig.  3'.i)  and  ia 
einlH-dded  in  tlie  mucoius  membrane  of  the  liost.  The  eggs  are  elon- 
g»ted,  oval-flhapetl,  about  0,05  mm.  long  and  about  ouo-luilf  us  wide, 

F  with  a  thick  bro\vn  capsule.     This  pjirasite  is  very  common  in  gome 

t.  countries,  especially  in  France  and  southfm  Itjdy.     It  is  commonly 

b  fonnti  in  the  crecum,  usually  in  small,  but  sometimes  in  ven,-  lurge, 

t  niinibent.     A  specimen  wa^  found  by  Hnx^kwny  in  actwe  reported 

I  totlie  New  York  Patliological  StX'iety,  Jnuiuiry,  IS!I2.  with  the  head 

etulwddud  in  the  subcutaneous  tis.-<uu  of  the  moiis  veneris  in  adi'i- 
wcttDg-room  subject  of  unknown  history.  It  is  usually  of  little 
intbologiciil  signiJicunee,  coimiiotdy  producing  no  sv'mptonui.  Its 
developmental  history  is  not  well  known. 

Trichina  spirati-t. — The  female  of  this  most  dangerous  Jiiul  com- 
mon parasite  is,  in  the  mature  con<1ition.  about  -i  mm.  long,  Itiu  male 
from  1  to  1.5  mm.  long;  they  are  fliiform  in  sha)>e  and  white  in 
color.  The  young  are  l>orn  in  the  fonn  of  liny  wurms  about  0,01 
mm.  in  length  and  somewliat  .^imlhir  to  the  lulult  in  shape.  Infec- 
tion occurs  in  iimn  from  Iho  ingi-stiou  of  insufficiently  cooked  pork. 
The  muscle  of  the  dii^^'us^^^l  pig  contjitns  the  enibryos  of  the  {lara^te 
in  an  eac}'8ted  condition.    In  the  stomach  the  capsule  of  the  worm  is 


FW.N.— TaicniHirBiLCs  niarAk. 
n^im  (hfr  skirt  iif  Uie  mnni  TTCKrli, 
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<U«*i>lvoi1  anil  tlio  embryos  aro  M(t  frw.  They  vcrj-  rapidlj"  matt 
incnvuiiug  in  sizo,  imd  tlie  fi>inalc«  givo  bit'tli  in  the  smiLll  intoxt 
to  very  large  numbers  of  young.  It  is  estimated  that  a  single 
jn^le  inay  give  birth  to  fivm  l.;i"0  to  I.SiXl  young.  These  (iml  til 
way.  through  the  muo.)U8  membrane  and  wall  of  the  gut,  into  vari< 
porttf  of  the  botly. 

Th«  exact  course  which  lln-y  take  hi  getting  out  of  the  gut  i»  i 
fully  (Mtablishod  ;  (irobiibly  tliey  traverw  tho  ti)<#>iie)t  in  differ 
ways.  At  tiny  nite,  tboy  find  their  way  to  tho  volunbiry  atrial 
muscle  tissue,  which  they  penetrate,  and  enter  the  must^'le  fibi 
Here  tbey  cause  a  disintegration  of  (he  contractile  substtmce,  a 
coil  themselves  inside  of  the  stircolemma.  In  this  situation  tbey 
come  encapsulated  by  material  in  part  furnished  by  themselves, 
part  by  menus  of  the  inflammatory  reaction  which  tlieir  prewnce 


la  ooe  MpaolD  (be  parialt*  U  d««d  Mid  tis  rtfoUn*  otlctOiid. 


dllOM  in  tbe  counective  tii«(uv  of  the  mii)K.'le.  The  worms  are 
rounded  inside  the  capsulu  by  gnintdar  material  (Fig.  40).  1 
capsule  after  a  time  becomos  partially  calciSeil.  and  in  thw  conditj 
may  be  readily  seen  by  tho  naked  eye  as  a  tiny  whit^  sptvk.  In  li 
encyste*!  state  they  may  remain  inactive  but  li\-ing  for  an  iudt^^nl 
often  for  a  very  long  time.  Most  frequently  the  cyttts  contala  \ 
one  embryo,  but  they  may  contain  from  two  to  fi>ur.  The  embi 
may  die  and  its  remains  i«»vome  caloifuMl,  i 

The  same  coure«of  ev«its  tran!*i>ir»'«  when  the  muscle  tnchl 
are  eaten  by  tlie  pig  or  a  variety  of  other  aiiimats. 

The  embryos  in  tbe  muscle  are  killed  by  a  temperaliirct  of  55* 
and  by  some  of  tho  methods  of  curing  pork. 

The  embry<M4  may  mature  and  a  new  gi^nemtiou  be  bom  wi 
from  five  to  eight  ilaj-s  after  the  ingestion  of  the  diseased  meat. 
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ait  of  the  presoncM.'  of  tboae  parasites  in  the  body,  if 
*'vt«iv.  tM'utc  t-atarrlml  entoritia.  witli  iiiarilia*»i  and 
vomiting;.  Iiigk  fever,  and  >K-vvro  piuiis.  in*  apt  to  occur.  CEdeuiu  of 
the  face  and  of  othur  ptirt^iif  tin'  biHly.liroMcluv-piK-unuiuia.nnd  fatty 
defeneration  of  tho  livi-r  may  bo  foiiiid  at  tht-  pt^st-inortoni  ejuiiniijii- 
tion  of  cases  which  have  succuinbttl  to  tho  diM8«&.  The  encapsu- 
lated embryos  may  be  found  in  enormous  numbers  in  various  volnn- 
trtry  muscles  of  the  bixly.  but  they  are  most  apt  to  be  found,  whon 
not  wry  abundant,  in  the  muscles  of  the  neck  Jiiid  larynx,  in  the 
intervo^tals  and  the  di8i>hragm.  They  tend  to  collect  toward  the 
tendinous  oxtreinitics  of  the  muscles.  Trichiuie  aLw  ix-eur  in  the 
nit,  cat,  mouw.  and  othor  animal*.' 

Filaria  infdiuenis  (Guinea  wonn).^Tlii»  in  a  thrend-lilce  worm  ;^ 
the  fetaa]e.  which  ii*  alone  known.  b<?ing  sometimes  as  much  m  80] 
em.  long  and  from  0.5  to  1.7  mm.  thick.  It  is  common  in  the  East, 
and  inhabits  tlie  subcutaneous  connective  tissue,  in  which  it  oflvn 
gives  rise  to  abscesses  and  ulcers.  The  embryos  live  foratimt-  free  in 
f n'»li  water,  and  are  then  taken  up  by  a  siwcies  of  fresh-water  crusta- 
cean, in  whose  liody  they  undf r^i  fiirtln-r  development,  and  by  the 
it^;estiou  of  which  the  infection  of  the  human  suhjocl  oivuis. 

Filuria  sanifmnia  hoinim's.^The  embryo  of  this  parasite,  which 
inhabits  the  blood  and  l}iuph  of  man,  especially  in  Brazil.  Kg^'pt, 
and  some  parts  of  the  Orient,  and  occasiooally  occurs  in  ihi.-*  coun- 
try, is  aboift  0.35  mm.  long,  rounded  anteriorly,  and  pointed  at  the 
tail  (Fig.  41).  It  has  about  the  diameter  of  a  red  blood  cell.  It 
«^cut«,  8i>metimes  in  great  numbt^rs,  in  tho  hlr«)d  during  the  night 
time,  Iieing  as  a  rule  ai)Heiit  during  the  rhiy.     It  may  occur  in  tho 

'  For  the  cxmntiifttion  of  miucles  for  the  delecrion  of  the  jutisence  of  the  puresiie, 
mull  ptecuiire  snipped  out  with  tliosciMore.  ami  iqueexcd  lutua  thia  sheet  bttWDeii 
two  lUdM,  Bud  cnmioed  w!lh  a  low  power.  A  cooaidernble  number  of  bits  of 
iniucle  ithotild  be  examined,  particularly  from  tho  above  mentioDcd  f»vi>riti<  situu* 
ttoas  before  cxrludlag  tli«ni  jn  a  aiispe<:ic<l  cmo.  because  Ihoj  are  Muietinica  pre- 
sent la  small  numbers,  A  thorough  icuri:!!  h  at  esfWi'lal  iin]Kirtani:e  in  ilic  eiAmlaik- 
tkia  of  pork,  iuui.«.  owing  to  the  eucirmous  fcrtilitj'  of  tbu  pnriisUes,  even  a  moderuie 
number  may  give  rlso  to  a.  scrcrc  infection. 

Fur  the  minute  ctamicatloti  of  the  panultf^,  hits  of  muadu  shuultl  be  IinrdoDed  Id 
SUlllcr'n  Uuld  and  alfohul,  uud  decaltillwl  if  iiecrasnry.  and,  uflcr  embedding  hi  eel- 
loldin,  thin  iicc.tioaH  cut  naditnincd  dmibtc  ivllh  h.TmaloKvIln  nnd  eo^iii.aud  mounin] 
la  bulsam.  Blls  of  miurle  may  he  ni-o  Itvxfted,  the  eni!)ryoa  picked  out  with  a  needle, 
and  the  cyela  either  broken  open  under  a  Iciui  with  Ihe  titcdle,  or  squeezed  undue  the 
cover  filais,  Tiie  euibryu  worm  tbuii  net  free  mnj-  lie  moiintfil  in  a  mixture  of  cqunl 
parts  of  (Iroerin  anil  pirric  neid.  The  adult  forms,  vtliieh  may  be  obtained  by  feed- 
ing nbblu  whh  uncmkod  Irlehinous  musete.  uud  vKuminIng  after  the  proper  iii- 
terrkl.  may  be  bard«ueil  in  }[Q!ter'i  Culd,  nod  mounted  !n  a  mixture  of  er|ua]  parts 
of  picric  acid  nnd  {lyccrin,  or  in  the  «imc  niliture  whk-h  hua  been  lightly  lingcd 
irttheoah). 
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urine  ID  cuiinoctioii  with  cliyluria  an<l  hn)timttirin.  Tliv  nurture  f«- 
malo  is  from  ^  to  10  cm.  lung,  and  liiuf  tiM<ti  foiiiul  inliabitiug  the 
lymph  vi«)>(.>U  of  nuiti.  purtiriiliirly  in  tlio  scrotum  anil  lower  ex- 
tremities. Owioj;  to  Ihu  oljstrurtioiLK  u'hic-li  it  irjiuseit  in  the  lymph 
circulation,  and  to  the  io«d  irritation  which  its  presence  induces,  it 
s(>ni<>timeH  gives  ri»e  to  lymphan^tMrtosls.  uedema.  ali»ce»(w«t,  and 
pcrlmiM  elejdiantiaMiH.  One  of  the  embryonic  .■itag«tj  of  (Iovulo{>- 
nK'Ht  is  believed  to  tranapire  in  the  Ixxly  of  a  speciftt  of  nocturnal 
luoMiuitu.  Thniiigii  the  iHHiicii  of  tJio  dtFail  mowiuiti^ii-H,  which  are 
liitble  to  fall  into  tliv  drinking  water,  it  i»  bdioved  that  the  spread  of 
th©  piirn«te  may  occur. 

There  are  sovend  otlier  flpecieti  of  filaria  ocvaiaonally  found  in 
man  wliich  it  in  not  ne^-eesary  to  enumerate  here. 

RhabtloHema  stroiujffhides. — A  Kniall,  HIifomi  worm  fn>m  I  to 
•i  mm.  in  length  ia  found,  often  in  enormous  numlierx.  in  lla.-  inu«- 
lines,  biliary  and  pancreatic  ductm  of  man  in  Cochin  China  and  in 
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Italy,  giving  ris«'  to  endemii*  chroriii-  duirriia")!.  It  ha*  In-en  thought 
thai  iJH-re  are  at  least  two  si>oci*w,  which  have  been  dww-ribed  under 
the  generic  namo  AgttillHJa,  but  rccvnt  reeitirclies  hy  Louckart 
have  led  him  to  liclii-ve  tln-ni  to  l>e  different  4leveIo])inental  staged  of 
tfae  «amu  form,  for  which  he  »ugge«itM  the  above  name. 


ABTHROPOD8. 

The  scope  of  this  work  does  not  permit  us  to  enter  in  detail  into 
the  subject  of  extenial  [iaratiitee.  which  ivill  he  found  descrilted  in 
tre<ati^«it  on  diM>aiw^  of  the  skin  or  in  tlie  gt^nerat  workii  on  ]uira.-(itei< 
referred  to  bi-Iow.  But,  owing  to  their  fn^juent  occurrvnco  and 
practfetd  tmportanoe,  we  may  briefly  di-MTi)>e  two  of  thv  more  cum* 
mon  forma  of  art bropo<h«,  the  "itch  iasecrt  *'  and  the  "  lou«e." 

The  common  "itch  insect" — Sarcoptes  hominia  (Acarus  sea- 
bief) — is  sha)M>d  somewhat  tike  a  turtle,  with  a  chitinouM  covering. 
tuid  prewntH  the  general  appearance  neen  in  Fig.  it.  The  female  is 
at>ont  "i.l.">  mm.  long,  the  male  a  little  wnaller. 

The  pitrante  lN)res  little  tunnel?  in  the  skin,  in  which  the  e^jgi*  are 
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1»i(l  and  tlio  young  hatched.  After  a  few  days  these  bopft  fresh 
chmmWii  in  thu  skin.  Ktir  thoir  detection  a  b^t  of  th«  tHipertictal 
liiVLT  of  thu  tikin  i*  »iiij>[K'd  out  with  curvud  ^oiiMorTi.  dehydrated  anil 
cleared  up  vrith  oil  uf  cluvu»,  aud  HXiuniiied  under  u  low  power,  wh^ii 

_  the  tunnels  aud  the  pfiranites.  if  pnweiit,  will  be  i-eadily  risihle. 

The  head  louse,  Pediculus  capiti.t.  \<i  from  1  to  3  mm.  long,  th« 
femalo  Ixiing  slightly  the  larger.     The  general  appearance  of  the  in- 

''mcI  U  s>.<uii  ill  Fig.  i-i. 

MOKIW  OF  STUDY   A.S'D   rRRPAllATlON  UP  TUB   ANlMAt,    I-ARASITKS. 

Tht'  riwthods  of  .^tudjing  tlio  protozfia  havi-  Ikm'ii  jfi\'en  nlwve, 
page  105. 

The  smaller  and  oinbri,'Oiiic'  forms  of  thu  various  kinds  of  para- 
side  worma  may  be  hardened,   best  under  the  curer  glasii,  witJi 


ru.  4S.— liAmcorm  EIobibiii    the  ■>  Itch  Insect  " 
FM  48    Pojiciiir*  Cxi-iTia -Ihe'bnwniitiw," 


Fin  a. 
TeiBMle:  back  tip*.    After  mntenbeni. 
Muln.    A  fur  OrAuii. 


Xlflller's  fluid  or  osmic  acid,  and  the»i>  may  Ije.  when  tho  hardening 
htcompleti-x!,  n.'plat'i'd  hy  dilute,  and  tlii»  by  strong  aleobol,  and  the 
latter  finally  ruplacod  by  eosiu-glyceriu.  in  which  the  )i[>ocimeiis  are 
permanently  preserved  :  or  they  may  be  stained  lightly  l>y  tinging  the 
alcohol  will  eosin.  and  then  clearol  up  by  oil  of  cloves,  juid  finally 
.mounted  in  balsajn. 

It  U  neoeasary,  however,  for  rlut^tiUnl  study  of  the  larger  para- 
f(it<»,  to  make  thin  longitudinal  and  transverse  sections  from  dif- 
ferent parte  of  the  body.  This  can  bo  readily  done,  even  in  very 
StnuU  forms,  by  ernlxvlding  tho  animal^after  careful  hardening  in 
usinic  acid  or  in  Miiller's  fluid,  and  afterward  in  alcohol — in  cel- 
loidin.  and  using  the  microtome.  The  sections  may  be  stained 
double  \vith  hiematosylin  and  efjsin,  and  mounted  in  balsam. 

The  general  arrangement  of  the  generative  organs  in  the  proglot- 
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tides  of  tjipeworms  may  be  well  seen  by  staining  in  ©osin  or  eo»in- 
glycerih  after  modentte  liiirdening  in  dilute  alcohol,  aiid  then 
squeezing  the  segiiieut  between  two  glass  slides.  The  itch  insect 
and  louse  may  be  soaked  for  a  few  hours  in  turpentine  and  mounted 
in  balsam.' 

'  Bibiiograpli]/. — Eapuciatlj  to  be  recommenUed  fur  det&ileil  U(uicriplii>n  of  huiiiuii 
aalmal  parultes,  together  wilh  practical  suggeatioDS  for  their  study,  la  the  unall 
work  of  Braun,  "Die  tbierlschen  Parasilen  dea  MeaacheD,"  1888,  nliicli  coDtalos 
also  the  more  important  older  bibliography. 

The  more  extended  clemsluii  works  of  CotiMil.  "  Enlozoa  of  Men  and  Anim&U," 
1ST9,  and  SCAthtHmeiiUr  and  Ziira,  "  Die  Paraailen  des  Menschen."  2d  ed.,  and  the 
work  of  IjBuckart,  "  Die  menscli lichen  IWasitea,"  should  be  consulted,  and  coDtain 
Taluable  bibliography.  Various  forms  of  external  parasitea  of  men  and  anlmala  are 
fully  described  and  Illustrated  in  the  work  of  JTi^niA,  "Lea  parasites  et  les  miiladii>a 
para(ltair«s  Chez  I'homme."  etc.,  tBSO.  The  plates  of  Btein,  Illustrating  the  CModa, 
1883,  are  carefully  executed.  In  the  "  Report  on  Trichlnte  and  Trichlnoais, '  la  1B80. 
hj  QloMr.  Surgeon  Id  the  Harine  Iluspitol  Service,  will  be  found  an  Illustrated  ac- 
count of  the  natural  history  of  this  parnslle,  histiiry  of  the  diseaae.  etc..  and  a  socliiin 
OD  its  occurrence  in  the  United  Btates. 
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Til©  vegetaUe  pariuitoi  of  mim  belong  among  the  lowly  forma  of 
plonto.  three  distinct  forms  of  which  are  of  frequent  occurrence  in  or 
upon  the  body.     These  ste  : 

I.  liacteria,  or  fission  fun^  (Hchisttanycetta). 

'i.   Veasts,  or  yeast  funp,  or  sprouting  fungi  (9acchartm»ycct«8). 

S.  Mouldi^,  or  mould  fungi  f  Hyphomycotw*). 

Tlic  (iret  grtiup,  tlic  bivctcHji,  is  of  the  gnviUwt  i^ignlticanco,  be- 
CHUse  it  contains  oi^Hiiii<imit  which  are  very  fretiiiontly  the  cause  of 
lieriuus  diseat^e. ' 

L    BAOTERIA. 

Morphtttotf^  and  Pht/ttiologi/. — Biu-t^ria  ai'i)  miiiut<^  v^gplnblc 
or^tiUKms  of  tlie  luwvsl  and  situpk'tt  form,  alHwl  U>  th«  al^io.  Tlicy 
are  widely  distributed  in  tht'  iiir.  wutcr.  and  stirfac*'  iwnl.  and  are  par- 
ticularly abiindjint  atnung  the  habitations  of  men.  or  wherever  ani- 
jhI  and  vegetable  substimceB  are  undergoing  decay. 

Bacteria  of  one  kind  or  another  are  invariably  present  in  greater 
or  less  nuiiiberH  in  the  mouth,  nosi'.  upjM^r  air  passages,  and  gastro- 
intesitiiial  canal  of  men  and  iiiiinials.  The  largt>st  of  them  are  too 
sniall  to  be  seen  with  tlio  natccd  eye,  and  the  smallest  require  for  their 
reco^itjon  the  mo»t  ijcrfcct  iind  [wwcrfnl  of  our  mirrrwcopic  aid:?. 
They  have  various  shiipcs :  spheroidal,  rwldike.  (ilifcinn,  or  spiral 
(Fig.  M).  They  are  simple  cells,  fonncd  of  u  mombrano  cncliwing 
Ihe  prut'>phisin.  which  may  appear  homogeneous  or  gruiiiihtr.  A 
nucleus  has  been  demonstrated  in  several  forms,  but  this  it  is  difficult 
to  see  owing  to  the  extreme  minuteness  of  the  cells.  They  are  some- 
times single,  sometimes  groujied  together  in  varj-iug  ways  and  num- 
bers. 

When  the  conrlitioTW  arc  favuniblc  the  bacteria  multiply  by 
transverse  iliriwon,  often  with  cxtniordinarj-  rapidity,  so  that  from  a 
MDgle  g«rm  tai^o  numlsTs  may  l>c  produced.  oacJi  of  which  in  turn 
niAy  by  divisioii  or  fissioa  contribute  to  the  increase  in  numbers.    Each 

'  Thn  I«na  nUero-orsamtm  incluJvii  all  nf  (lieno  tornM  of  minute  &nd  lowly  pknl«. 
'Yiuj  an  alao  sometiines  upokuii  of  colliM^tiwly  nt  gcnm. 


laid 


VBOKTABLR   PARASITKS. 


iiKlividuiil  fiftor  the  dii'isinn  ffrow^  nut  into  tiw  oH^Qal  fi>rm  aoc 
oixe.  Xot  infiv<|tu*nlly  iifl<>r  tlic  jimilui-tiuii  iif  nvw  Jiuliv-i (limits  by 
flwion  thn*e  do  not  fall  a|uirt.  but  ruiiviin  groii[>ud  or  uttocbed  to  one 
tinothiT  in  a  tnnre  or  Iv^i  chimuiturUtic  way  ;  t«otni?  in  pairs  or  chiiin.<4, 
iHjine  in  irrogntar  inuMSot,  some  in  ni(u<»c>s  i>tab(>'liled  in  t^tatinuua 
8ubstanct>  and  tbvn  called  miiijiwa  coloniejt.  We  tbuti  have  wbat 
are  sometimeH  cnlled  "growth  groups  "of  bacteria.     This  (frowth- 
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Fw   41.— DaAvnia  <v  tbi^  rmctL  fORNi  or  Bj«tb«u  iLLranunsw  th>  naaa  Clmbbl 

groupiog  is  often  bo  coniitaut  and  cbarar1«riHdc  thiit  tt  has  bneii  used 
as  a  basis  for  nomenclature  (soo  bolow,  {lage  139).  Some  bacteria 
are  siirroundei)  by  it  broad,  boiuogvnvoutt  »>nvcl<>p(t  ralhil  a  capsule 
t  Kig.  4.1). 

Undor  n  variety  of  conditions,  th«  limitations  of  which  are  no* 
very  well  understood,  new  bacteria  are  produced,  and  the  tipeciM  is 
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|)i-r|)etuiited,  qo*  by  simple  division,  but  by  the  dovolopmc-nl  of  sports. 
Tile  most  common  mo<le  of  spore  formation  is  called  endngetiou». 
A  small,  shining  mass  luakea  ito  appearance  within  the  protoplasm 
from  whi<;h  it  is  formed,  giviwit  more  and  more  distinct,  and  fijudly 
appears  as  a  Hliaqdy  defined  ttpliuruldnl  or  oval,  otrungly  refractilc 
iKxIy  (Fig.  4i>),  which  can  bo  sopuratvly  staini.>d  and  may  remain 
within  the  old  cell  membmne  or  froe  itoelf.  Only  one  spore  develops 
in  a  singb-  p.Tm.  Their  fonnitti'>n  has  been  oljwrved  in  nifl-lilte  and 
ttpiml  bacteria  only.     The  spores  apfMnr  to  be  surroundui.1  by  a  deoae 
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«iTelope,  aod  arc,  an  si  nili^,  iniioli  more  resistailt  io  ddleteriotiri  iigeii- 
ci«e  than  are  thn  biioktrbv  tiu'iii^'nlvo^  Vanaoles  inbaiCterianritofUtti 
lui^takoii  fi>r i*[)ortf8.  Spon-M,  wUvn  \Atiosi  iiiKlor  favorable  oi>n<litiutts 
in  tho  jireswrn-e  of  iiioii^tiiru  aod  iiutriiiiuiit,  swell,  Itw^oim*  Kmw  rt'frjK;. 
tiift,  Rod  develop  into  the  usujil  v^gotiitivo  form.  Another  inodv  of  1 
sfioniladoii — arthrogenoua — haa  been  de8crilx.ul,  but  its  iiuturo  )H  not 
well  understood,  and  even  ita  occurrence  is  doubted  by  many. 

Some  bacteria  are  and  some  are  not  very  sensitive  to  changes  of  tem- 
perature. Atatemppratiin'IuMow  +.^'C  tbeyareincapableof activity 
or  proliferation,  lHit»onieforni.^iuvnotkilltHl  bya  tenipt^ratureof  —  1 11™ 
O.  As  the  tempcratiiri!  is  ntiftod  their  activities  iiicn-aso  up  to  a  c©r- 
Ittin  point.  It  raixy  1h>  miid  in  general  that  they  aru  mo»t  activu  at 
about  the  tompuratiire  of  the  body,  although  species  diflfor  consider- 
ably in  this  respect.  In  fluids  many  bacteria  are  killed  by  a  pro- 
longed exposure  to  a  temperature  of  from  CO"  to  70°  C,  and  all  are 
killed  by  a  temperature  of  100"  O.  (the  boilinf;  point  of  water)  if  thin 
be  loHf;  enough  continued.     When  dry  they  resist  much  higher  tern- 
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peratures  than  when  moiat.  The  spores  ard,  jw  a  niie,  more  resistant 
to  high  tem|)orattire3  than  the  bjieteriii  thomsolvos,  sumo  hfiving  been 
eicposed,  dry.  to  a  temperature  of  140"  C.  without  destruction  of  life. 
Fluids  containing  the  spoivs  of  bacteria  which  resist  very  liigh  tem- 
peratures may  be  sterihzod  by  boiling  for  a  short  time,  then  being 
«llowe<i  to  stand  at  ordinary  tempt^ratures  for  several  hours,  and  tlien 
a^^n  boiling:  this  process  l>eing  repeated  several  times  In  this  way, 
althougii  thr  spon^  them.telves  are  not  killed  by  the  heat,  the  bn*'- 
teria  into  which  they  develop  during  tho  intervals  are  killed,  so  that 
finally  tho  medium  is  entirely  frwd  from  both  living  spores  and  adult 
bacteria. 

Btrong  light  is  in  general  inimical  to  the  hfe  and  growth  of 
bacteria. 

Certain  disinfecting  agents,  when  brought  into  contact  with  bac- 
teria, are  callable  nf  greatly  reducing  tln^ir  activities  or  destroying 
them  altogether  ;  but  differeTit  funns  differ  greatly  in  their  power  of 
roasting  the  action  of  thuso  agents.  The  spores  of  certain  bacteria 
are  exceedingly  resistant,  much  more  so  than  the  bacteria  themselves. 
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io  tbe  action  of  ilisinf ectiiif;  ng^ntH.  Among  thoMe  duiinfectaute  may 
be  mentioned  carbolic  add,  and  tt^ixK-iHlly  Milntioim  of  (ritrroHive  tiu\t- 
Umnlo,  *vhioh  is  vt-ry  iniinirnl  to  llm  lifo  of  mo«t  bacteria  autl  thoir 
Sponv,  cvvn  in  oxtri'invly  diliitu  «uliition»!. 

8oinu  lHu.-turia  art-  capdble  of  perfunning  raitid  movomente.  othem 
ore  not:  anil  tliu  luimpform  may  beHtonetiniemo1)ik>  ami  at  another 
immobile,  ilepondinj;  u]>iin  external  ronditioni*.  Movement  is  largely 
confined  to  tiie  rod-like  and  »piml  forms,  but  bait  been  obuerved  in 
t]>e Hjibeniiilal.  Afauy  batteria  havo  mio  or  inoro  HUa.  by  meAiin  i>f 
wbiiMt  vibralioiitt  tbey  |>(irforin  llKtir  ttctive  progressive  movenM;nU 
(Fig.  47). 

It  has  been  tihown  that  certmn  of  the  motile  bacteria,  wbtm  «iu- 
pended  in  fluids,  are  attracted  toward,  or  r(!)>ulUsl  from,  chemical 
aubfitaii«>*  dissolved  in  water.     Tbis  in  callM  chtrmotaria. 

Putrufoclion  and  [Hitrefiiciivc  pnxlut^tt  »rv  at  wars  dependent  upon 
the  pn-wiMv  an<l  ucti^'ity  of  l)«M;t«rii»-     Tln'y  require  for  their  nouriitli- 
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nwnt  nitrogen  uiid  thi'  bydnx«rU>iii* ;  oxygwn  is  necessary  for  the 
prolifcnttion  and  jictivitica  of  »mnv  fomiK.  and  for  oihere  not. 

Tbtwe  bacteria  which  n.H|uire  free  oxygcTi  are  otlled  aentbic. 
Those  which  <lo  not  grow  in  its  presence  are  called  anaerobic  But 
between  these  extrtiniea  there  are  forms  which  mak<!  ubift  to  gn>w 
witht>ut  oxygen  under  favorable  conditions,  though  they  nuike  u»w 
of  it  wlten  pnMent ;  othera  which  nuiy  grow  in  its  presence,  though 
flotirisbing  Ix!«t  in  it«  aliBPiicu  ;  Ibiwit  are  calUol  facultative  aerobes 
or  fwrulUitive  Htiaerobes.  in  di»tiuction  from  ibo.-^  lirsl  mentioned. 
which  we  call  obligatory  aerrJies  or  aiiaerobeH. 

Bacteria  are  active  otdy  in  lh«  pn-senoe  of  moisture ;  but  when 
this  an*!  othnr  condilions  favoring  Uioir  activity  faJl  ibcy  do  nt>t 
nwasaarily  die,  hut  ttoine  formi*  may  n^maiu,  either  as  sporw  or  ax 
fully  dovwlopvd  urgHnimut,  for  long  periods  wholly  dry  and  inert, 
but  capable  of  reminitng  their  activity  whenever  they  are  again  re- 
stored to  favcffable  cin»Ution8. 

The  bacteria  play  a  very  im|>nrtatit  riile  in  nat^ire  in  virtue  nt 
their   power  of  feeding  upon   and  pulling   to  pieces  dead  t>rganic 
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iimterialtf.  A  8uiiitl  [mrt  of  tlie  new  chemical  conipouDtlB  which  arc 
tliUH  formed  are  uihkI  by  the  bacteria  themselvBB  for  the  purposes  of 
tbeir  own  nutrition  and  prowih,  while  the  rest  are  set  fn?o  to  serve, 
sooner  or  later,  a»  food  for  other  forms  of  planti<  or  animal».  Bn^r- 
teria  ijrvw  biTSt,  as  a  nili>,  when  in  an  organic  food  medium  whioii  ia 
Bvutnil  or  slightly  alkaline. 

Aloi^  numhorof  complex  vhemiotd  substuiiees  are  ehibomttH] 
daring  the  gniwlh  of  bacteria,  their  nature  viiryirig  with  the  sijecios 
of  bacteria  and  the  composition  of  their  nutrient  materiaL 

Some  of  the  chemical  compounds  sot  free  by  the  growing  baote- 
ria  are  bad-iunelUng  or  aromatic  gases  ;  some  are  inert  and  tuinnlnst* 
HubettAiicvs :  some  are  powerful  |>ouions,  and  nmy,  when  they  have 
accumulated  in  tht*  fluids  when*  they  grow,  destroy  tho  bjicleria 
which  have  priKluctid  llwim.  Many  iKwtoria  produce  brilliant  coloring 
material  as  they  grow.  Cert^iin  of  the  biutic  chemical  compounds 
r)»embling  tlie  vegetable  alkaloids,  which  are  formed  by  the  action 
of  hacloria  in  organic  matter,  are  called  ptomains.'  The  ptomains 
of  curtain  special  forma  of  Ijacteria  are  lieUeved  to  1>e  of  great  import- 
»nco  in  indiii'iiig  the  deleterious  efftwta  of  many  infectious  dicwwoa; 
these  ai-e  called  /oxt'w.t.  Coiuplcx  protcid  bodies  may  ho  pnxluced 
during  the  growth  of  hacteria ;  tbvsc  may  ho  in  part  set  free,  in  part 
become  assimilatotl  in  the  iNkOt^Titd  cell  protoplasm.  These  proteid 
bodiea  belong  in  part  to  tho  albumins,  in  part  to  the  albuinosea, 
while  some  of  theni  resemble  the  peptons.  Many  of  them  seem  to 
be  moi^t  potviit  factors  in  the  induction  of  the  ]ihniiomena  an<l  Ic> 
aions  of  tho  infectious  disnaaes.  The  poisonous  albuminous  sub- 
stances producwl  in  the  Imdy  by  tho  growtli  of  certain  disease-pro- 
ducing bacteria  uru  culled  toxalbumins. 


THK  KKI.ATION8  OK  BACTERIA  TO   DISEASE. 

Bacteria  of  varitius  fonns  may  occur  on  the  surface  of  the  skin 
and  mucous  membranes,  and  in  the  lur^,  exerting  no  apparent  in- 
fluence whatever,  so  far  iis  w©  can  jmlge  by  rnorpliological  ap|)eju- 
anoea,  upon  the  surroimdiug  parts.  They  nuty  occur  on  the  surface 
of  woanda,  ulcers,  etc.,  without  the  production  of  any  eviilent 
cliar^'^;  they  sometimes  lie  ^vithin  cells  which  apjxjar  <illn-rwise 
perfectly  noniial.  lliieteria  of  various  kinds  may  be  put  into  tlie 
body,  and  even  into  the  blood,  withoutdoing  hann.  This  is  probably 
because  either  the  fi«Mi  or  conditions  of  growth  are  so  ill-Mutted  to 
their  opecial  re»iuip.nncnt»  that  they  cannot  grow  and  prolifenite,  or 
lieoauae  Bome  substance  which  they  encounter  in  tlie  tissues  or  the 
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body  juicvs  U  inhibitory  Ut  tluiir  (j^owth.  or  kills  thorn  outright — ia,  in 
other  wonlB,  Uu^tvrioithil. 

On  the  uther  hfind.  the  ceU»  and  tiasuee  in  the  vicinity  of  bncte- 
ria  which  have  gnined  access  to  the  body  may  nhow  vnry  marki'd 
ttltorationH,  which  are  preoumably  duo  Ut  their  influeucu.  Tlio  coUh 
may  boBwoUeu,  their  iiudei  may  bn.vik  down  or  disappear,  and  the 
protoplasm  may  hv  iXjiivurtL>d  into  a  ma»t  of  Hhiniiif;  or  coarsely 
f^anuhtr  [nirtioluis  or  may  completely  dinintet^rate.  The  intepoellu- 
lar  Bubstanco  nt-ar  the  bacteria  may  also  soften  and  disinte^^ute.  In 
a  word,  the  tiiMuo  in  their  imme<Uato  vicinily  is  often  fouud  in  a 
wmdition  of  necroeis  of  one  kind  or  another.    The  walls  of  blood 


PM  t8  — BimutL  emnui  tM  rn  BunD  Vib«m  o»  rm»  OLMnmn  «p  ram  Kiaavr  i 
MuJdaura  CusiuTi-n  RutncaiiDtm. 


%-eaeelH  near  which  they  lie  may  die,  and  the  blood  which  tbfwe  carry 
may  fonn  thrombi.  The  l)acteria  may  themselves  enter  the  vbmoIb 
and  proliferate  in  the  blooil ;  they  may  be  swept  away  as  emboli  to 
romotn  {larUt  of  the  lx»(ly  (FiK-  't'^)*  >^<1  ontablish  now  fod  of  bacte- 
rial proliferation  and  tiw4ue  nocnwi*.  Some  forma,  instead  of  caus- 
ing the  imnKtliatu  death  of  thu  lisfttiP,  appoar  to  incit«  inllimimatory 
changojt  aWut  themsolv<«i  (Fig.  4!)).  ThoMi  may  be  xiinple  and 
similar  to  those  produced  by  the  pn.<awncw  of  any  irritating  fon»gn 
body  ;  or  it  would  wem  that  the  bacteria  may  determine,  in  »ome 
way  HH  yet  unknown  to  us,  very  peculiar  an<I  characterii'tic  inflam- 
matory changes  which  may  remilt  in  the  furmation  of  new  tissues 
of  various  kindx  (leoe  Tubnrculo8b»).     Srane  forms  of  bacteria  find  in 
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Ilio  biocxl,  others  in  the  lymph  spacer  and  v««8oIs,  Uie  contlitioiiH 
inuet  fiiromblo  for  their  iinilifcratioii. 

Whc'o  wo  iiii|iiiri'  iniir»i  eiost-ly  iiit»>  the  exact  way  in  which  the»o 
various  dt,-l«tcrioii«  vfftirt«  an)  [irxJih'i^iI  in  llio  btidy  by  pathngt'tiic 
bacteria,  wo  find  that  they  aro  in  but  »nmll  iiuiiwure  simply  mechan- 
ical. They  ap])ear  to  be  largelj'  due  to  tho  vtirious  rhomical  pn>- 
duct»i  ohmioated  itr  stored  up  in  their  protoiilasin  by  the  nii'ttilhiiiwin 
ot  the  ^ritis.  Tliosw  cUtleterious  bftclf.rial  pi-oducts  may  bo  thu)^; 
ulkaloidal  itu)»tjuioc«  culled  p«.>ii«>n«ii«  ptomaina  or  toxins,  or  they 


Fio.  «».— OnLrwio  of  Mh^kih'sihoi  ih  a  Bukid  VmHiii.  or  ih«  Kiomtv,  c.it>Kiim  ji  niii.u 
AmcuK    limil  ■  I'UMf  of  pTiDInliL 

ARHUHt  Ihe  illlaUd  and  partially  orL'niilf  hlixxl  vxnwl  iD  which  the  bactarik  lln  In  no  aiva  of 
)  Umuf  uiil  It  mialJ-uullwil  Laflluulun  or  sons  ut  put. 


may  bo  albuminoid  sulwtanocs — toxnlbumttm  or  toxfi!hunii>.ses. 
Stored  up  in  tho  protoplu^in  of  tho  gL<riii8  thi?rniM:lvii»,  this  ixjiKunous 
niateriid  hjia  bwn  called  buclvrial  protein. 

Thu  chemical  constitution  of  those  varied  products  is  so  complex 
and  little  understood,  and  the  conditions  under  wliich  they  are  devel- 
oped, and  the  parts  of  tlie  body  to  which  th«y  aro  itprciul  )ind  an 
which  they  may  act,  ari'HO  vwricd,  thiit  it  is  not  poswihlc  to  nuikcveiy 
positive  statements  to-dny  as  to  their  individuid  chaniotcra  or  tlio 
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nature  of  thi^irHclioii.'  Sdiik*  uf  tlic  potsaQHiict  localtv  at  or  near  I 
neat  of  thoir  mniiiiftu:tiir<»  by  X\w  growiuggepma.  Others  gainaooem 
to  the  body  at  Urgu  uml  aro  wliloly  diHtributed.  inducing  what  may 
Im  calUtl  the  phenomvnii  of  septic  iiito.rtration, 

Ttio  plicnomotui  of  septic  intoxication  niay  be  induoM)  by  tlw  jmv. 
ductH  of  bacterial  growth  outside  of  tJie  body  wii»n  those  in  con- 
siderable quantity  are  in  any  way  taken  in.  Tlii^  i»  true  not  only  of 
|xiL<<on»  ('l.iborat<Kl  outside  the  body  by  piittiu^'nic  bitctoriu,  but  uUo 
of  many  fonnc*  of  )Mict«ria u.-4iiall y  bannl<<v!».  Tlius  arv  c-uusod  many 
torm»  of  food  poisimiug  wIiUtIi  himultitv  but  aro  nut  actually  infec- 
tious disiiuMMt,  TMx'MiiiMt  thi-ri>  is  no  development  witbin  the  body  of 
the  disease-producing  germs. 

It  has  been  found  that  the  proteid  constituents  of  tlie  protoplaam 
ot  various  species  of  bacteria,  both  jiarasites  anil  saprophytes,  are  oa- 
)>nble.  wlii>n  sot  frw?  by  tlie  diHintegration  of  the  gi^rms  in  »bti  Uxly, 
of  attracting  Ieuci>cyt4^  in  large  niimlM^rH  to  tlii^ir  vicinity,  Thim 
drawing  of  living  cells  by  chemical  iiguiit^  is  called  ckemotaxis,*  and 
it  i;eem)i  probublo  tlijtt  the  giithcring  uf  coILt  in  suppurative  foci  may 
be  due  to  the  cbcmotactic  power  of  the  bucterijil  protein  of  the  disinte- 
grating germs  which  bavegulhenxl  there.'  This  chomotactic  power 
iit  not  confined,  however,  to  tlie  bact«ial  pr-itein,  but  is  exhibited  by 
proteida  from  a  groat  variety  of  sources.  It  has  furthermore  been 
shown  Ihiil  biw'torial  pmtcid.t  are  capable  of  Rtimulatitig  cirll  prolif- 
eration. This  hati  boon  sliown  in  the  C3i.su  of  louciwytcs*  luid  mon^* 
other  fmms  of  cells  (hw  action  of  tlio  bacterial  protein  of  the  tu- 
ttercle  Itacillus.  page  17';). 

It  will  be  seen,  from  what  has  now  been  said  of  the  bacteria,  that 
in  different  parts  of  the  system  in  health,  and  in  a  large  number  of 
iliwuL-Mxl  conditions,  various  forms  of  bacteria  occur  ;  but  it  is  quite 
evident  that  tlie  Mgiiitioaiiixt  which  we  must  attach  to  thoir  mere 
presence  varitw  grwiUy.  In  a  birge  number  of  cast-tt,  specially  when 
on  parts  exposml  to  tlio  air  or  in  the  gHstTv>-intoi«tinal  canal,  they  are 
evidently  of  no  more  import^intw  than  »u  much  inon^anic  dost. 
When,  however.  s|>ecial  forms  uf  bacteria  are  found  to  occur  uni- 
formly in  connection  with  well-defined  diseosos,  or  in  their  letdons, 
tho  conjecture  is  certainly  justified  that  they  may  have  something  to 
do  with  their  pniduction.     Yet  in  all  such  cases  we  have  to  consider 


■  Hueliof  Ihallunliirooo  tills  aub>9ClliM  t>nrn  tiroaithl  ia)[*lli«r  bv  I'mvulan 
nadHaeg.  "  IHonttloM  And  LttioomAlniM."  M  oiliiion.  1t)9l.  Tli«  geaenl  rlimlal 
nilatloiiship  of  bvtrrlsl  prudm-ti  (n  utim  orfftiilc  compounib  b  mH  (ortli  In  UitUiur- 
tan'*  "  Teit  Book  of  ChfulcKl  Phjvialaigy  and  PatlialaET'." 

*  Xtftim  fltmaUuU  b  Uw  rvpril  log  of  livin]i  nth  by  clicmk«l  •ubaUncaH. 

•Fur  a  thuxfOi  of  olMcrvMUMM  uM  cli«niniiixb  m«  Kc«  Yortt  Hcdkal  Jouriwl. 
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the  possibility  that  it  ia  the  clisefinfil  stato  ht  the  character  of  the 
lontoi),  |>ro<iiir<Ki  ]M>rhap«  by  other  cati»e»,  wliich  uffonU  coiKHtioiiH 
siiita))K«  for  biwiterial  growth,  and  tliat  they  may  ooiisixmontly  occur 
in  considerable  numlwrs,  while  in  the  abseuee  of  lhe»Ci  i-oiiilitioiis 
th«y  woubl  hty  nimble  Ui  dev«lop.  Rven  tiie  constant  occurrence  in 
the  Nxly,  in  wrt^wn  diiw.ia*k'»,  of  baclcria  whirh  evidently  proclut^e 
woU-nmrfet'"!  loctvl  (<ffecb«.  oitlior  inflanimatory  or  tlogonerative.  d«en 
nut  ab«olutely  prove  their  cauruitive  rohition  to  thu  ditwnsc,  althou(;h 
it  renders  it  to  a  certain  degree  jirobuble. 

In  order  to  absolntely  prove  the  bacterial  origin  of  an  infoctinux 
di:<cn!*e,  we  luiuit  not  only  l)e  able  to  doiiioiistnite  the  constant  pre- 
>^'n&!  in  tlie  lH>dy  at  8(>ni«  time  of  a  special  form  of  bacteria,  but  we 
nitist  ol>lairi  tlu-m  hi  iin  absohitf-ly  piirt'  iijiiditiim,  tiitmixi-d  with  any 
other  liviii)^  thin^,  or  with  any  chmuiwil  aubsliincc  iu>l  bi'loiijftntf  1o 
them,  and.  by  the  introduction  of  the  puritied  orgauisini*  into  a 
healthy  HuiinaJ.  l>e  able  to  produce  the  diseiuie  in  some  definite  form. 
When  all  this  is  done,  and  not  before,  can  we  assert  with  absolute 
certainty  the  causative  n^laliun  Ix-tw^-t-n  a  j^ven  fonn  of  liacteria  and 
luiy  spi.-cial  infectious  di-ti-ase.  But  Uie  fulfilment  of  these  strict  re- 
quirements is  very  difficidt  in  many  ciuw^jt,  and  in  some,  apparently, 
alm<Mt  if  not  quite  impoiwible;  for  wo  muitt  roincnil)er.  in  the  first 
place,  that  the  lower  animals,  iipuu  which  alone,  for  the  most  part, 
inoculation  experiments  are  practicable,  are  apparentfy  not  subject  t*» 
certain  imi)f)i'tJUit  diseases  of  man  ;  and,  second,  that  they  present 
anion];  tlienisflves  the  m<wt  marked  difforeneos  in  the  dejfnt;^  and 
manner  in  which  tliey  art!  affocte<l  by  the  inoculation  of  ixttbogenic 
bacteria.  De.iirable  a«  is  the  coinplcto  futfiliiiciit  of  the  above  re- 
(]iiiretneiit'S  in  every  case,  it  must  bo  admitted  that  a  reasonable  cer- 
tainty regarding  the  Iwicterial  origin  of  a  given  disease  may  he 
arrived  at  without  positive  results  from  the  inoculation  of  the  bsic- 
t*'ria  aasociated  with  its  lesions. 

The  discussion  of  the  pmljubilitie^  of  the  bacterial  origin  of  ojrlain 
clasi«e«  of  disease,  and  the  long  series  of  phenomena  exhibitet!  by 
them,  which  liie  hacteiial  Ihuury  very  satisfactorily  expluimt,  diH-n 
not  fnll  within  the  si'iijw  of  this  book. 

The  complete  <le!noiistration  which  certainty  retjuires  lin-s  iw  yet 
been  furnished  in  but  a  moderate  numlier  of  cases.  In  a  consider- 
Hble  number  of  other  cases,  although  the  complete  cyelo  of  proof  has 
not  yet  been  established,  enough  bits  bivii  done  in  the  way  of  study 
anil  experimentation  to  render  it  altogether  probable  that  certain 
forma  of  bacteria  ai-e  the  cause  of  tho  diseases. 

CondHioH-t  lujiHi'iiciiitj  the  Occurrenra  of  Bacterial  Dia- 
ea^es. — It  liait  Ixri-n  leameil,  as  the  result  of  a  great  dcid  of  oliserva- 
tion  and  experiment,,  thiit  although  certain  diseases  ai-e  invariably 
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cmwoil  \ty  tlic  pr««i;iicio  ntxil  gmwth  in  tin-  iKxiy  nf  pHrticulnr  ajKoien 
i>f  Uu'hTUi,  and  uovor  (Kx;ur  witbuut  tiK'm,  Htill  tliore  are  various 
other  ac'cmsuiy  factors  wliicb  litire  a  very  im{>urtant  beario};  upon 
the  inception  8n<]  wmrae  of  the  diseases.  Thiw,  white  the  preaenot- 
io  the  ImkIv  of  a  particular  speciee  of  bacteria  is  the  imictt  Kigt)iti<mil 
and  fundanu^ntal  of  the  determining  agenideft  in  thu  |jiu.>tcrinl  diit- 
OIWM,  tl)o  nninhcrs  in  which  tljoy  arti  pnt»oiit — i.e.,  tho  ttixe  of  the 
dom— and  thu  varying  virulunoo  vrhich  tho  miiuo  i«pocii>«  under  dif- 
foreot  oonditicnu  pofWMwcs.  wt  well  an  tho  vurpng  c-apacity  of  re- 
idstanoe  to  the  incurwonn  of  the  germs  which  the  body  «dl«  al 
different  timed  and  under  differing  con<litiona  exhibit,  are  al)  factors 
uf  tJie  greatest  moment. 

It  should  1*0  always  home  in  mind  thjtt  tho  hunuui  body  in  a 
groat  tiggrvgate  uf  groupet  of  co-ordinated  celb  which,  under  ncM*- 
inal  conditions,  all  act  in  harmony  for  Ihu  maintt'nnnn)  of  the  life 
and  functions  of  th«  individual.  Tliu  ix-lLt  and  coll  oummimitieti 
in  health  not  only  do  this,  but  tbey  have  the  power  of  reidBting  and 
to  a  certain  extent  overcoming  tho  various  deleterious  agencies  to 
which  Uie  body  is  more  or  less  constantly  liable. 

What  we  call  henxlitary  or  atuiuiretl  predi.tpi^ilii>ii  t^i  a  bacterial 
dis«ise,  such  an  tulierculosi^,  for  oxnmple>  in  !<imply  a  huik  of  the 
usual  capacity  of  theccllit  of  tlio  l)o»ly — wfK'tlicr  tlirough  a  struc- 
tural or  physiolo^fical  fault  we  do  not  yd  know— to  cope  with  the  de- 
structive tendencies  of  the  hving  bacteria  when  once  these  g>un  a 
foothold  in  the  body. 

Wo  thutt  MM>  Uiat,  in  studying  the  conditions  under  which  iiac- 
terial  diseaMM  occur,  the  work  is  by  no  means  C4»n]ilotv  when  we 
havedemunstratt^tl  the  iKw^crial  apectos  which  cauM^s  tliu  dttwase.  but 
tlint  then  the  more  oln^^'urt^-  dotxrmining  and  inthtoncing  agencies 
must  be  worked  out  in  each  particiiliLr  c<kR'. 

UIMUNtTV   AND   UBALINU. 

The  fact  that  all  animaU  are  nut  tyiually  »iiMCuptible  to  thv 
ravageH  of  |uithugenic  bfictvriji.  and  that  in  man  tui  individual  and 
often  changing  pre<lifipo8itiou  or  iuvulmirability  to  tho  incursions  of 
thc»u  organisms  exists  ;  the  further  obsenntion  that  one  att-ick  of  an 
infectious*  diiiease  often  protects  the  victim  for  a  longer  or  shorter 
time  against  a  recurrence ;  finally,  the  very  fact  thit  recovery  i« 
possible  when  onc»  Belf-multiplyirig  di8Mi!«o-iiro<lucing  germs  hnve 
obtained  a  foothold  in  tho  boily — all  l1n^*«  fwls  and  olwer^'aliona  ans 
t>f  tiuoh  singular  import  and  interest  that,  especially  of  late  years, 
much  th<*orizing  and  much  study  have  buen  expended  on  tho  nature 
of  tho  forwa  whi(;h  the  body  colls  bring  into  play  in  establishing  im- 
munity and  prtHli.-4t>OHition  in  the  face  of  Ijocterial  iuvaaion,  and  ill 
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ropiu);  wiUi  the  variouH  ixiinons  fonnetl  when  oiii^e  a  foothoM  in  oli- 
tained.  II10  i«<;i>|H)  of  thU  l»it>k  iloex  not  [x^rinit  ti»  to  enU^r  in  ili^tiiil 
into  UiU  must  fii»ciimtin)j;  und  iiii|i(>rtanL  fiolrl. 

It  in  b«!liov<-il  by  nuuiy  llutt  w>rljiiti  <'i.tlls  nf  thw  body  lire  vnpiible 
>if  Uikiiig  up  txicteria,  which  g(.-t  into  the  ti»suei(,  into  their  protu- 
plaiiMi,  ttiul  there  killing;  luid  perhnp^  digesting;  them,  and  thnt  tUuH 
the  destruction  of  bai-leria  in  the  body  tiiay  be  broiiifht  about.  The 
cells  whifh  take  up  into  tUeir  hodios  the  bacteria,  os  WoU  as  (ithrT 
foreign  bcHtiei),  are  called  phagocyfr.t.  Thj«  a-taiinied  modo  of  dp- 
struftiiin  of  Iwurteria  foruia  a  ino-it  rtu^f(i-stiv«  and  fiisdniiting 
hyjHitht;si.-4,  but  its  si^nitli'jin<-e  and  iinjHirtanco  an>  rii>t  yv:%  fully  do- 

On  the  other  hand,  cortaiD  albuminous  ingredients  of  the  body 
juicetf  have  been  slion'n  to  possess  marked  bactericidal  powers,  which 
may  be  of  extreme  importance  in  protecting  the  organism  against 
the  germs.     But  how  important  this  is  we  cannot  yet  say. 

While  thtiti  two  fairly  di»tinct  inlliienccs  ai-o  alleged  to  bo  of 
itn]K>rtan<:o  in  onubliiig  the  bfidy  to  ri>Mi!«t  tins  inoursiims  of  ptitlm- 
g^'iiio  geniiii — the  wilidaror  "piiagi>ryti<;"miil  what  may  Ixi  callod 
iho  "  humuml " — it  18  obviuuu  that  ultiiiiatoly  wluit*ivor  protwrtiiig 
power  the  body  puioKHWtM  muitt  be  duo,  directly  or  indirectly,  to  cell 
activitieo. 

Very  recently  a  new  point  of  view  has  Iw^en  reached  as  the  re-siilt 
of  much  ox]»eriment,  which  seems  to  indi(-ate  that  in  the  prew^noc 
of  the  i>oi.sonous  sniicttaiices  which  haotcria  flnlxinitv  when  growing 
in  the  body,  the  cwtis  or  bmly  jnici-s  tlicmswlvt;!*  may  develop  the 
power  of  forming  uu  antagonizing  matorial.  In  thix  cti«e  tho  pro- 
tecting agency  is  not  bactericidal,  but  re udora  inert  the  poiKons  by 
whicb  alone  or  largely  the  bacteria  cause  bann.  The  body,  imder 
tliese conditions,  doesnot  become,  strictly  speaking,  immune,  because 
the  bacteria  may  go  on  growing,  hut  it  does  become,  so  to  speak, 
"jwison-proof."  Keount  exjM'rimonts  on  pneumonia,  tetanus,  and 
other  infertiou.s  diswLHos  wmild  sm^n  to  indiciito  that  the  l>o<iy  may 
be  rendered  by  artilicial  iiiuan^  "  poiuon-proof,"  nnd  tbuu  n  now  and 
prooaising  tine  of  treatment  of  the  infectious  diitc^^iwc^s  is  suggested. 
The  conferretice  of  artiliciid  immunity  by  means  of  tho  introduction 
into  the  body  of  bacterial  products  o£  one  kind  or  another  has  been 
well  «stablitdierl  by  many  observers,  Bnt  tJio  subject  is  far  too  com- 
plox  and  tiMilittlounduratoodto  justify  us  in  pursuing  it  further  here. 

The  reasons  for  iK'Iioving  that  curtrviu  well-known  and  important 
^lisduwti  are  cuuited  by  b:lc■tcri;^  as  well  as  a  description  of  tho  juu-. 
ticidar  organisms  concenicd,  will  be  fo<uid  in  that  pvrt  of  this  book 
which  trealK  of  tho  Infectious  Dis(^>ascji. 
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ItBTHOOhl  OP  STUDYING   BACTRKU. 

Tb«  tiimpleet  mode  of  studyiof;  Itactcrin  ik  to  examin<>  thion  either 
in  the  fluitU  in  which  (hey  lie  or  in  oiiisbnlf-pur'Ofiit  tinlt  tuihitiitn, 
nnd  for  tJi»8tiidy  of  inntiy  of  tho  pheiiotnoiia  of  lifi-  tiii>«  iDotltod  in 
iinpoHant.  TIio  tisstio  and  oUicr  vlumvnbit.  however,  with  whicli 
they  are  often  iii««'X^i<it<Hl  gnuitly  intorforo  with  tho  Btuily  of  the  h«c- 
tvrin,  nnd  many  fomu  tirti  so  smitll  tut  to  bo  scarcely  rcicoi^zable  in 
ibo  nnturul  condition. 

By  far  the  naout  imjiortatit  aid  in  the  inorpholo^cnl  ntudy  of  tlw^ 
bacteria  ia  derivod  from  the  use  of  ntaining  a^cunti*.  M>LSt  of  thu  b««*- 
teria  are  8ta:iiiKl  mor«  or  less  n>jidily  hy  i>ni>  or  iiKire  of  tho  unilin 
dy<?s.  Tlio  oaso  with  which  tlicy  uro  colored  viiriwi  asisidenibly  in 
dtflForviit  KpcKrieH  and  with  tho  different  dyes.  The  tissue  elementH. 
ftnd  a  Tariety  of  other  inaleriHls  with  which  the  bticteHa  may  be  a^- 
soctnted,  also  Btjiin  more  or  !««  readily  at  the  same  time  ;  hnt  moAt 
of  theee  [lart  with  their  color  more  readily  than  do  tlin  hitctcria  on 
betnjf  treated  witti  alcohol  or  dilute  aoids.  We  am  tiint*  enabled  to 
obtain  a  differenliation  in  <!olor  between  liactvHa  ntid  other  ritructiirm. 
Tbo  bactiiria,  moreover,  differ  among  theiiuwlvo*  in  rwipi^ct  to  the  te- 
nacity with  which  they  hold  their  Ktjtiu  in  Uie  prtweuce  of  decoloriz- 
ing agents,  and  upon  this  fact  i^  iHwed  one  of  the  important  metbodo 
of  distinguishing  between  different  apecies. 

Among  the  anilin  dyeH  more  commonly  em[doyed  for  bacteria 
Rtnining  may  lie  mentioitt>il  f  iiclutin,  gentian  violet,  and  inethyleii  l>liw^. 
A  tH>li)niti-d  alcoholic  xiihition  nf  th!<?to  dyt^  ithoiild  Ix?  Iccjit  in  » 
tightly  i«topi)i:rud  Wllle.  Knd  fn>m  this  the  moru  dihito  txilulions  rv 
quired  for  etuining  may  be  preparud.  For  onlinnry  purpoaes  one 
|iart  of  the  al<'oholic  sfilution  of  fiichtun  or  gentian  violet,  added  to 
twenty  parts  of  water,  wilt  givu  u  Ktainiug  solution  of  suitable 
•ttrongth.  This  nhould  be  prepared  in  snuiU  c|uantitiea  as  recjuired. 
i!>iuoo  it  dov^  not  keep  well  aad  a  grunolar  precipitate  is  apt  to  fonn 
iu  u  few  days. 

Special  stains  and  mo<lc»of  staining,  Hurh  u»  are  necvwary  fur 
some  forms  of  bacteria— tho  tulntn-le  Iiai'iihii*,  for  cxjunple— will  be 
de««cribed  under  tho  uppropriiite  hnuling!<L.  We  are  itpeaking  here 
only  of  the  general  methodft. 

To  .S/«(«  Bacteria  in  Fluids. — A  small  drop  of  the  fluid  iapUced 
oD  a  oovM*  glatw,  spread  a  little  with  a  needle,  and  allowed  to  dry  by 
evaporation  in  tlie  air  or  by  gi^ulle  heating  high  over  a  ilame.  Tb« 
cover  ghMs  is  now  held  with  the  forceps,  and,  HiH-cimen  sido  up, 
jKissed  moderately  rapidly  tlirco  timv»  through  tlie  flamo  of  nn  alco- 
hol lamp  or  a  Biimton  bnnier.  The  matcrtiil  on  the  cover  xhoiild  not 
i*e  hume<l.     This  healing  not   luily  tixvs  thu  contents  of  tho  fluid 


L 


H  TVOBTARI.R  PARASITBS.  IJT^ 

finniy  i>n  U>  the  filnss  so  that  it  will  not  wu«ly  swik  <)ff,  but  it  ren- 
ders iu«ulu)>l(9  itny  allmininoas  mutoritiU  wliic-h  may  U»  mixcKl  with 
the  bacturii),  and  which  might  otherwise  iat«rEere  with  mibsequent 
(•xiiinintitiiiiis  by  forming  (granular  iirecipitatea. 

A  drop  of  tiio  aqueoua  staining  Hiiiii  ia  nnw  put  on  to  the  driud 
spedmea  on  Ujo  cover  glusn,  an<1  if  thi.s  I>o  hold  iu  Uio  foroops  and 
tilted  slightly  up  and  down  a  few  tiinoti  so  as  to  brin^  fiv^h  portions 
uf  thii  staining  fluid  into  uoutiict  with  tho  liuclvriti,  the  stoning  will 
uaually  be  completed  in  two  or  three  minutes.  The  stain  ia  now 
washed  ofif  with  a  jet  of  water  from  the  wash  bottle,  and  the  speci- 
men is  either  mounte<l  directly  in  a  drop  of  water  for  teinporarj- 
«tudy,  or  the  wiishinf;  wattir  ia  drained  off  and,  after  drying  in  th© 
air.  is  inouuted  directly  in  l)aL'iam. 

It  is  well  to  U30  balsam  which  Idm  buuu  Moftuntnl,  when  tlii«  is 
neoweary,  mth  oil  of  c«dar  or  xylol,  since  chlorofonu  is  apt  to  de- 
colorico  tbo  biicturia. 

If  tlie  bacteria  winch  are  to  be  stained  are  in  solid  masses,  aa  is 
apt  to  be  the  case  in  pure  cultures  on  solid  media  {see  betow),  a 
small  drop  of  distilloil  water  should  be  first  put  on  the  middle  of  tbu 
cover  glacis,  and  a  very  minute  quantity  of  the  bacterial  mass  rublK<d 
into  it  with  a  platinum  needle  and  tlion  dried  and  stainod  as  before. 

To  Stain  lincleria  in  Ti'sxa^s.  — Tho  tlssut^^  should  be  w*?!!  hurd- 
«n(Ml  ill  alcohol.  Thin  sti-tions  are  placed  in  the  above-dcscribod 
polunng  solutions,  where  tbcy  nuty  remain  from  five  to  fifteen  min- 
utes. In  some  cases  a  much  longer  staining  is  neceaanry.  Gentle 
wanning  (40°  to  50'  C.)  will  hasten  the  staining.  The  entire  tissue 
as  well  aa  the  bacteria  is  iu  this  way  d(?eply  coloi-ed.  Tho  sections 
are  rinsed  with  distilled  water  and  then  plat^oil  in  alcohol.  This, 
with  vnr_\Tng  degrees  of  rapidity  M-Jth  difTorcnt  stains  ii.nd  tissues, 
gradually  extracts  the  color  from  tho  tissue,  ini>wt  nlowly  fn>m  the 
nuclei.  The  time  rw[uircd  and  tho  exat-t  degree  of  doooh)rizn.tion  to 
l)e  sought  for  must  bo  loitrned  by  experience  in  different  cases.  Some- 
times five,  sometimes  thirty  minutes  are  n:?quired,  sometimes  only 
a  few  seconds.  It  is  often  necessary,  anil  tho  decolorizing  of  the 
tis«uo  i»  thoi-el)y  hast^-ned,  to  aiM  a  fmv  droiw  of  acetic  aeid  to  the 
alooho].  Wlicii  awtic  acid  is  iischI  it  should  be  tinally  tlioroughly 
washed  out  by  idcuhol.  The  speciniens  are  now  clejired  up  by  oil  of 
cloves  and  mounted  in  Iwdsam.  Oil  of  cloves  removes  the  color 
from  some  forms  of  bacteria,  and  in  this  case  xylol  or  oil  of  bergti- 
mot  should  be  substituted  for  it.  In  specimens  prepared  in  the 
lilKive  way,  the  nuclei  of  cells  usually  retain  to  some  extent  a  color 
niniilar  to  that  of  the  bacteria,  but  their  size  and  shape  serve  for  tJie 
differentiation. 

A  ii)ui:ii  more  gouerally  nsoftil  method  of  staitiiitg  liitctcriii  in  the 
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tiHsues  than  that  just  given.  althouG^h  not  in  all  cases  applicable,  i^ 
that  known  as  Oram's  method.  The  tissues  from  which  the  sections 
aro  nuuio  should  have  been  hardened  and  preserved  in  alcohol.  Thf 
Hcctionn  aro  stained  for  from  two  to  four  minutes  in  aniUn-gentiau- 
vioU't  solution.  This  is  prepannl  as  follows :  1  c.c.  anilin  oil  U 
adilcd  ti>  20  CO.  distilletl  water  :  this  mixture  is  well  shaken,  and  the 
«xi;it!M  of  anilin  oil  is  tillered  off  through  a  moistened  paper  Glter. 
To  tho  cleiir  filtrate  saturated  alcoholic  solution  of  gentian  violet  is 
lidded  until  tlio  fluid  becomes  opalescent  (about  1  part  of  the  dre  t<.> 
10  of  tlio  wi'ter  will  usually  be  enough).  A  small  quantity  only  of 
thiH  iluid  should  be  prepared  at  once,  as  it  does  not  keep  very  welL 

Priini  tlit>  staining  solution  the  sections  are  transferred  directly  to  a 
Hiilutitiii  of  iodiit  ill  }x>titssium  iodid  anil  water  (I  1.0 — KI  i.O — H,0 
;j(Kt.l>).  In  this  they  remain  from  one  to  three  minutes,  a  precipitate 
fiirritiug  in  the  s<.>Iution  and  the  sections  becoming  of  a  dark-reddisli 
or  nlitUt  color.  The  s^^k^oqs  are  now  transferred  to  absolute  alcohol. 
wlii<'h  Hhuuld  Ik'  I'hiUigwl  two  or  three  times  so  as  to  dehydrate  the 
ti|Hii'iui«ii,  which  at  the  s;»rae  time  will  lose  much  of  its  color.  Final- 
ly tho  ihH'(iK)riz)4tik>n  is  cvimpleted  and  the  section  cleared  up  by  oil  of 
i^lovtM,  and  it  may  then  be  mounted  in  balsam.  Very  little  color 
Hluiiild  1x1  visil>U>  to  the  nak^  eye  in  the  specimen  when  it  is  ready 
|o  iiiiiiuit.  If  the  sjie^'imen  have  been  embedded  in  celloidin  for  the 
purjHiM'  of  Btvtioii  cutting,  this  will  be  dissolved  from  the  eections  by 
lht>  I'll  iif  oK'V»>s.  Then  it  is  ^vell  to  use  a  second  portion  of  oil  of 
I'ldVt'M,  NO  as  to  gi't  rid  of  the  su[)orfluous  half-dissolved  celloitlin.  It 
{a  aho  well  to  tint  the  oil  of  cloves  Ughtly  with  a  few  drops  of  alco- 
liiilif  soUition  of  eosin.and  then  the  violet-colored  bacteria  will  stanil 
out  iu  Mhiirp  contrast  with  the  reddish  tissue  elements.  The  iodin 
Holiitioii  should  iievor  U'  used  a  second  time,  snd  a  platinum  needh- 
Hhi'uld  1h>  ustnl  in  nuuiipulating  the  sections,  ^ince  steel  instruments 
ar»i  injurttl  by  the  ii^nlin. 

Simw  Imeteria  are  decolorized  by  Gram's  method  of  differentia- 
tion. 

\Vvi{iert'a  Modijiratian  of  Oram's  Method. — The  sections  are 
laid  for  half  an  hour  in  the  anil  in-genti  an -violet  solution  prepare<l 
tujalH.vf,  then  rinsed  off  in  three-<]uarter-i)er-cent  salt  solution  and 
K[m-tid  oil  a  slide.  Thej*  aro  now  driwl  with  blotting  paper  and 
roviTfd  for  two  minutes  with  the  iodin  sohition.  The  iiMlin  solu- 
tion in  now  removed  with  blotting  p:ipsr  and  the  sections  decolor- 
ized with  anilin  oi!  or  a  mixture  of  2  parts  of  anilin  oil  and  1  part  of 
xylol,  Mi'Voral  times  renewed.  Finally  the  sections  are  cleared  in 
xyhil  and  lunuuttHl  in  balsam. 

Ill  iiiJiiiy  Ciisi's  it  is  well  to  accomplish  a  double  staining  by  » 
prrliuiinary  contnist  stain.     Thus,  before  the  use  of  Weigert's  modi- 
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fication  of  Oram's  Btain  the  (^oc'tiuIl»  muy  t>c  put  for  half  ilii  hour  in  » 

Bolution  of  picro-carmiD.  then  rituunl  in  ^vater  and  stained  as  above. 

A  very  valuable  and  powerful  stain  for  bat-'teria.  either  in  fluids 

I  or  in  tiasutt*,  ia  that  known  as  Laser's  alkaltn-methyl-btue  solu- 

tion,  consisting  of — 

Saturated  alcoholic  solution  of  Methyl  Blue. . .  30  parts. 
Aqueous  Holution  of  Caustic  Potash  I  :  10,000.  .100     " 

Pot  staining  liocteria  in  ti».suos  th©  atain  is  Hllowtxl  to  act  for  a 
ffw  nuiiuh^  Tiie  softion  i»  tln-n  put  for  ii  fi;w  MK^iiuds  in  one-bulf- 
)N.T-cpnt  acetic  acid,  then  rituM<d  in  water,  and  the  superfluous  color 
removed  front  the  tissue  by  ro{)eated  linsing  in  alcohol,  which  at  the 
same  time  dehydrates  it.  Then  it  is  cleared  vrith  oil  of  cedar  and 
mounted  in  balsam.  Care  should  be  taken  not  to  remove  ti«i  much 
color  with  the  alcohol.  For  stiiiiiing  bacteria  in  fluids  wlieti  then' 
is  little  solid  iimtoriat  oth<.T  than  the  gerin.4,  it  is  used  ai^  nrv  the 
crdinarj'  simple  miilin  dyc!i.iw  dowriljed  al>ove. 

It  should  always  bo  borne  in  mind  in  )<Uuuing  the  bacteria  that 
grcjit  cxuctnesH  is  not  necessary  either  in  the  strength  of  the  coloring 
solutions  or  in  the  timo  of  exposure  of  the  bacteria  to  them.  W« 
are  seeking  for  certain  effects — namely,  the  staining  of  the  gi>rms — 
and  this  dejieiidii  not  only  upon  the  quaUty  and  strength  of  tbedye. 
the  time  of  exposure,  etc.,  but  also  upon  tlie  nature  of  thv  bAct«iriiil 
specias  and  its  condition  at  tbo  time  the  staining  is  Htteinpt4>d.  Thus 
it  ni)t  infn-iiurntly  happens  that  bftct<;ria  whi<'b  will  stain  readily  and 
dwply  with  a  given  solution  wl)cn  they  are  in  a  oumlition  of  active 
growth,  nuiy  scarcely  be  at  all  colored  if  they  have  been  de.od  or  in- 
active for  a  long  time,  although  their  outward  shape  apjMmrs  to  1m> 
unchanged.  So  it  sliould  l)o  remembered  that,  while  there  i^^  little 
diflioiilty  in  most  caries  in  staining  ttie  bacrteria,  the  oifcration  is  not 
Olio  of  mere  routine,  but  rei|uire«  iiitolligent  attention  to  the  particu- 
lar conditions  of  the  siMX-ii-s  in  hand. 

The  Micntacope.— For  the  rec(>gnitioii  and  study  of  bacteria,  es- 
pecially of  the  minuter  forms,  the  best  optical  npjuu-atus  is  requisite. 
With  goftfl  high-power  dry  lenses  a  certain  animnit  of  instructive 
obser\'ation  on  the  luicteria  may  l>o  made.  But  for  finer  study  and 
rwNMirch  lit^ini^-neous  immersion  lenses  (at  least  one-twelfth)  must  be 
ubikI. 

A  special  mode  of  illuioination  is  also  almost  indispensable  for  bac- 
terial work,  such  as  may  be  obtained  by  the  use  of  the  Abbe  condenser. 
The  structural  outlines  which  the  tissue  elements  present  in  iiumy 
cases  greatly  interfere  with  the  observation  of  the  color  by  which  the 
ntained  bswlerla  are  rccognizi^l.  Tliis  interference  is  ciUKtiderably  re- 
duced b)'  mounting  thu  specimen.^  in  bidt^mi,  but  usually  nut  suffi- 
11 
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.'.'.y  i'i)iu|HiiitiiU'il  fuli- 

.ii'ti'fia  lift''!!  rfijiiii'- 

'.  'ViTi'iit    ti-ni]H'ratan-. 

-  :  illy  j^rnw  uii  tin-  ^-n;-- 

-.  ri!«-'l  iiiassi-s.  ami  ilj:- 

•^.-.-.i'  ri'c'i'iiiiicli'  fcifi-i'!.- 

:■- jliV'f  iril<'i'ri'riTiji  \\i:'.. 

«■,  >;'  j,'i'>wili  ami  ;f.'ii.T.. 

:.v^-.,ili  tile  Miliil  lllc'liui:. 

.  -.  \  :\vivii  ilitj'.'i-i'iit.  form-.. 

.    :  •.,ii-iitifyiii^  ^]H-i-i.-s.  hu: 

■■■.Mtion  f'r.im  cliaiLrc  a^l- 

.    uria  iTiay  In-  <-ulli\at>-i; 

■:;.  niili  iHM[i.T  jii-iM  all 

■  >    !■'  a   I'n-li    Mulaci'  ..] 

•.    >.'\  iimI    ^'I'h.-raiiiiiis  i!i.. 

,■.;!  ■■\aiiiiiiaiipiiLs  pniv.-.l. 

-.  ■-•liihi'.l  l.y    its    ill.iriila- 

■■>'. 
<■  '|^^lll.■. .-..     'l'li.-1'i"  an- 

.  -'    T.":'-"]   !i  IT'  nil.'.  >iini' 
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for  another  speciiw  of  bnct«riH,  Thoaf  nio«t  rtwninonly  iiseii  are 
beef  lea,  beef  tea  rentlori-il  solid  by  iJ^clatin  or  ii^ar-ik^ar  (nilU-il 
••nutrient  gelatin"  ur  •'  uutri«it  tigar"'J,  boiled  potatoLw.  foagulHted 
blood  serum,  and  niilk, 

Poinioes. — The  potato  is  sonibbed  with  a  hrnsh  under  the  water 
fituovt  itiid  the  ends  cut  nlf  with  a  knife,  leaving  a  ite^ient  alioiit 
an  inoh  and  a  half  lonj^.  With  a  tin  cylinder  about  an  inch  in 
diameter,  inndu  like  an  apjtlo  corer,  a  cyliiKler  i^  cut  lon(^hwi»e 
out  of  the  potato  segment.  luid  this  i^i  divided  loiiji^thwise  with  the 
knife  into  two  ohli<iue  sectiuns.  Tliese  pieces  of  potato,  after  ly- 
ing for  a  few  miiitites  in  running  water  to  prevent  subsequent  dis*- 
coloration,  are  pliu-wl.  the  narrow  end  up,  in  large  test  tiihes  about 
five  inches  louj^and  a  little  more  than  an  inch  wide,  which  have 
bcuu  plug^-d  at  the  mouth  vrith  cottuu,  and  fruL^d  fiom  all  germs 
whieh  might  have  been  upon  or  in  them — i.e.,  sterilized — by  heatiii)^ 
in  an  oven  for  an  hour  at  I'i0°  C.  Several  of  the  potato  tul>es  thus 
prepared  are  now  put  together  in  an  open  wire  basket  and  steaniml 


QnorlDB  In  ■  itrrllliNl  lubp  pliicscd  with  ontton.    Thi>n-it 
Mufaiv  u(  Uw  t»UiTi>  \»  mull-  up  ot  in7rla>tB  of  bof leria. 


or  "colanir"  on  the  oUlqiu- 


for  an  hour,  and  again  for  an  hour  i>n  the  following  day.  They 
are  now  ready  to  Iw  »own  with  the  bacteria  on  tJie  oblique  surfaces 
(see  Fig.  50). 

Xutrieiit  Gelatin. — One  pound  of  lean  beef  is  chopped  fine, 
stirred  into  one  litre  of  water,  covered,  and  set  away  in  the  refrige- 
rator fur  twelve  hnurj*.  The  i-ed  fluid  ia  now  <'ompIetoly  separateil 
fri^im  the  meat  by  stgueezing  through  a  cloth  into  an  enamelletl 
Hauo«paii.  which  fits  into  a  lai^er  vessel  serving  as  a  water  bath. 
To  the  beef  juictf  are  added  ten  per  cent  of  clwir  French  gelatin,  one 
per  cent  of  beef  popton.  and  one-half  per  tx-nt  of  eommim  salt.  The 
mixture  ia  now  hetited  in  the  water  hath  utitil  the  gelatin  is  dis- 
solve!, when  it  ia  carefully  neutralized  by  the  atjdirion  of  a  sufficient 
quantity  of  a  saturated  aqueoua  solution  of  sodium  rarlmnate  or  a 
M>liitJon  of  caustic  sodit.  It  should  be  made  eJtactly  neutral  or  very 
Hliyhthj  alkaline.  The  white  of  two  eggs  well  beaten  is  now  added, 
and  tlie  whole  Imiled  vigorously  for  half  an  hour.  It  is  then  01tere<l 
through  a  thick  layer  of  su-rilixed  cotton  into  a  flask,  and  should 
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furm  iL  purfoctly  uleur,  mligliUy  yfiUovriith  duu«  which  U  i[uito  Gnn 
and  solid  ou  cooling.  It  i»  now  lilled  into  steriliztMl  teHt  tubes 
which  hiive  been  plugged  with  cotton  before  Rt*>rilizing — about  two 
inch»4  in  depth  of  tho  material  being  put  iriu>  uich  tiib« — )uiit  lh««e 
are  sti>ani(^  for  from  twenty  minutes  to  Imlf  lui  hutir,  tuid  a^tiu  for 
au  oqiuU  period  on  tbo  following  day,  whou  they  ut«  rBody  fur  use 
(HOeFig.  5L). 

Xulrient  Ayar. — This  is  made  and  ^led  iiiUi  tubea  in  the  siime 
way  aa  the  nutrient  gelatin,  save  tliat  uue  \»r  ceul  of  the  agiir  it 
ailde^I  in  place  of  the  p-latin.  As  tliw  iigiir  i^^  Iww  rwiiliJy  )ii>Uibk> 
than  the  gcLitin.  it  will  Imvw  to  Ik;  Iwilt-il  longv^ir  on  tho  water  buth 
bof<jro  nentriiliziiig.  Afh-r  the  but  ^tvrilizittiun  the  ag»r  tubeti  are 
plac«il  in  a  i^lanliiig  poMitiou  to  cool,  so  that  the  agar  may  prosent  a 
loots,  oblique  Hurfuce, 

Tho  Bi'f/  Tea  is  made  in  the  same  way,  save  that  no  mUdifying 
material  in  added  and  it  may  be  tUtored  thmugh  paiKT. 

The  Milk  is  prepared  by  filling  it  into  hwX  tuWw  (about  tht<  wune 


I 

4 


Pio.  M  — A  Otunii  Tvm  Anxintf. 
Ta*h*fl*rt«l  growth  Ijwmlliiejlo  the  »pM><tiiogiilmoii.<.j..th*«i«f»e«  Mid th»lto*a<—»dl» 
puutiuiw  ImIow 


amount  as  in  the  cane  of  gelatin)  and  steaming  for  an  hour  on  two 
i*uco(k<»ivo  diiy.-*. 

Tbo  mode  of  pix'paring  bl<M)d  ttorum  n4H>d  not  be  ootuudered  hora. 

Having  thiM  mh-u  how  tlie  nutrient  media  are  preparutl.  let  us  see 
brietly  buw  thuy  are  u.-tetl  in  8tud}'itig  tho  Utcti'riji, 

In  the  first  place,  it  i»  iiot^^ussury  to  get  f  miu  the  various  mixtunM 
of  several  species,  as  they  are  apt  to  ooeur  in  nature  or  in  disewwd 
parts,  single  species  growing  by  themselves,  so  that  thtHr  life  luxtory 
luid  chanictt^rs  may  be  studied  in  detail.  To  show  by  an  exani[4e 
iiow  thiii  is  dune,  wo  wilt  supptuvo  that  we  have  a  «i:iiple  of  water 
containing  badi^-nu,  and  wish  to  learn  how  numy  tlicrw  arc  nud  of 
what  speciiit,  and  lo  got  thetn  into  separate  r>_-ceptacKTt  for  study. 
We  melt  the  geUtin  in  one  of  the  test  tubes,  prepared  »s  above  de- 
scribed, which  we  kno^v  to  contain  uo  fiving  bacteria — because  we 
have  steriliT^Kl  both  Uie  tul>e  and  its  c*intents  by  heat — and  add  to 
it  a  measured  volume,  UNtudly  1  cc,  of  tbo  wal«>r,  and  mix  them 
by  gentle  sluiking ;  we  now  tjiku  a  gUws  plate,  or  a  shallow  covered 
glaw  dish  cjdlod  a  Putri  phUo  (wo  Kig.  &»l,  which  has  been  Motil- 
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gelatin  fliiiOitieit.  In  many  cases,  gBpecuJly  wbca  we  nuJctf  agxr 
|iIhW  ciiltiirvfl,  we  do  not  mix  the  nuUeria)  to  be  Htadicd  with  theSa- 
iiliriL-ii  culturo  mctdtam  md  then  let  it  nml.  bat  we  spread  the  niat«>- 
rial  in  ven,'  tliin  »tni(k»,  with  a  ffierili».il  platinum  needle,  amr  tlie 
surface  of  tlwalrauiy  iviolitl  nutrient  film.  Ttwn eettiiig  the cqltmg, 
t-'HTof iiUy  covered,  in  thtf  tnL-uliutor,  we  await  the  derelopiiient  at  Cfll- 
onic'S  along  the  Biirface  streaks  (set-  Kijj,  53). 

By  the  u»v  of  this  pnndple  of  tlie  fdate  caltnre,  sometiume  with 


Km.  M.—erm'*  It^TB  nun^  or  lUcnpai  roxn  nu  H^ctb. 
Itofc  fcrtw«>l«K  llw  Tfaa*  nr  Mttilfrd  llullHI  >g»r    (nTtond^r  iHVrd  IMo  ike  ikkllo*- 
ilfcli  Kiiil  iim*il     ■llh  ■iiBfiB^iiT Ill ■>   ■■il  ■■nirlim  TniTin1t-i  n j-i^— t— »— .^ 

cnm  fna  tk*  la*HU(  cerm  «t  Um  DMOtta. 

t<ne  form  of  culture  medium,  iwmotiuHM  with  another,  and  with  va- 
rinuB  miMliGcatiuna  of  the  technique,  we  can  sepamte  tiie  bturteriit 
whicb  iK'C'Ur  in  the  ImkIv  in  disoa^je,  and,  by  conibiiiin>;  Hiiininl  inucu- 
lalifina  with  oiir  other  obscrvation«,  can  ciillect  the  liuta  wUich  en- 
able us  to  decide  whether  the  bacteria  wbich  are  aaaociatecl  with  cer- 
taio  Ipjuonn  at-tually  cause  Ibvm. 


N 
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clinmctor  «inl  life  history  of  inntiy  knowii  foniw*.  tliat  h  8ati»factory 
aiid  wiiintific  c-liuwilicutioQ  of  them  is  not  yet  possibk'.  Thcr<>  are 
nmont;  them  weJl-defined  Kroupa  and  wholly  distiij<;t  gimient  iind  spe- 
Hes  which  miuatain  their  most  inarkod  characteristic  morphulogic-nl 
and  hiolo^cal  featuren  under  all  circunrntjuicea.  Within  certain 
limits,  however,  hncteria  may  uuder^^t  iniMleratt!  variation  in  form 
and  in  meta1>olisin. ' 

Tlio  V)act«r)a  aro  oftt'D  di\-idod  into  two  gniit  grouiM  depending 
Hptiii  tbo  cotxhtioDH  mider  which  they  live.  Thfjw  which  nourish 
thomwilveit  on  dead  or^^unic  material  are  called  mipritfihyies  ur  sapro- 
phitic bacteria ;  those  which  feed  upon  living  or^jani^unK,  purasHea 
or  jHirttsilic  liacteria. 

While  wnne  of  the  parasitic  bartoria  are  always  parasitic  {obliga- 
tory parasites),  th«re  aro  ulhonit  which  ar<i  only  occasimially  para- 
ttitic.  iM^iii^  alilo  U)  nilnpt  tlienuu>1vc><.,  within  ci^rtitiit  limits,  to  sur- 
rtiiiinlii)^  conditions  ;  thwie  are  called  facullatirf  p<initiiles.  Then' 
ant  others,  furthermore^  which  usually  are  pani^tic.  hut  ocojunonally 
live  a»  sjiproplivleB ;  those  are  facultative  aapntphi/tcs. 

This  cUu«iitication  is  by  no  means  an  exact  one.  but  it  serveB  a 
useful  puriHise  in  indicating  in  a  ^neral  way  the  favorite  life  condi- 
tions of  dilTervnt  fonnjn  of  tKU-l«riti. 

At  priwont  the  mo«t  gonentlly  umifnl  grou[Hng  of  the  ha<rteriA  i«i 
ou  a  simple  raor]ih<>to}jricnl  htwi».     Tlien>  an?  throe  primary  ^roitpM  : 

I.  Spheroidal  bacteria. 

II,  Rod-akapett  or  filiform  bacteria. 
ITI,  S/nralshaf>ed  bacteria.' 

This  classification  or  ^n>u[>iii^  of  tht>  hactcria  is  temjxkrarr  and 
provisional,  and,  as  titir  kno.vltidjjo  infirea^ex,  will  no  doubt  be 
etiaentially  modidt'd  or  alMgutlier  nipliKi^d  ;  but  it  is  at  prefl(.'ut  al- 
moiflt  iiidi.H)K-ti.tal)U-  fur  piiri»i»cs  of  study. 

I.    SPHKROIDAL   BACTRRIA   (COCCl  '  OK   liirBIMXKxn). 

The  mo«it  common  and  important  geniu  of  this  tP^^up  of  hactwria 
is  MicntcuccfiS.  of  which  there  are  many  specH».  Smne  of  those  are 
rapabte  of  producing  oolorinB  materials  of  various  lands  tn  the  nu- 
triont  media :  others  imluce  ilifFerent  forms  of  fermentation :  still 
others,  oci^urrinji  in  the  IxmIv  in  ciminiiiiui  with  vitriniL-*  diwaw::*.  an- 


<  Wben  tlie  iMcWrfat  am  jpiowtnf  unitor  atifavonbk  condltlnnn,  or  when  Ibtj  »K 
oM  m  (lead.  (I107  nu;  k«uime  vkriout  dbiorwd.  Murre  •hapw,  whkh  are  Oklkd 
inttltitivn  //uttia. 

*  In  Hililiilon  u>  (h»c  Hutti  «ro  a  few  foriiM  whirh  prrx-nt  mtcii  varlabto  alttpM  In 
iliOertiil  phance  ot  Uivir  fTOwili  (hui  Ibey  tomi  it  niber  iad«Diiil«  clan  bjr  tiNn* 
■dna. 

■  SluKukr  eatna.  procwiuiccd  kok'-ua ;  ptural  «occl,  pnraauiK«d  kok'-ri. 
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willed  pathogenic  micrococci.  The  cells  of  most  of  the  speHes 
of  micrococci  are  very  small,  having,  for  the  most  part,  a  diameter 
of  lo«a  than  onn-thoiiRandth  of  a  millimetre ;'  but  some  forms  are 
i-omHiUmtbly  Ui^^r.  Th^iv  ocrur  either  singly  ;  or  i»  irregular  flus- 
ters— sittphfflococci :  or  joined  tijgother  iu  piiin^ — lUplococci  :  in 
longer  or  shorter  beaded  chains — nlreptncocci;  in  taWet-lilce  groups  of 
Umv — merianiopedia  ;  in  pockets  or  cubes  of  eight,  or  some  multiple 
«tf  eight — Mirvinte.;  or  in  iKHJgltea  masses  (see  Figs.  54  anil  liA).  But 
few  of  tho  micrococci  exhibit  siwntaneou.'*  progrewive  movement,  nl- 


# 


M 
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FM.  H    illlHutlMt  Bactbku  Coiku*  Sticnoooom}. 
I.  IDeMMCCdCfimmulMfMtmMdocnnlttiiL    >i.  aoglt;  b,  toigjam. 
1.  XkirocflciH  viiUiTiir«it  frArn  lAlHwafiwy  thmt.    i,  Id  p^ni  OIlplocHicuv  Eorm);  ft.  Id  I 
U.  tctncMnu;  e.  Id  chKliu(*tr«p(o<xicctuiIoniiJ.    SUlnrd  Hltli  grdllan  tIoIdC. 

tliough,  like  Hjuall.  light  particles  in  general  when  sus)»ended  in  Huids, 
they  are  liable  to  show  the  tlancing  tremor,  calleil  Browniati  move* 
ment.     Spore  fornmtion  has  not  been  observed  in  the  memlxrrH  of  thi« 


Flo.  58l  -  HAtnXM. 
prom  D  culturviitalDnl  vrltiiKpnlMn  >ii>li'.i.    XhawliiKttitrcniinh  form  In  nulwhlftl  niBvH^ 

group.  The  species  differ  f  ixim  one  another  in  .size,  somotimes  slightly 
in  shape,  in  mode  of  grouping,  in  ref  nn'tilc  power,  iind  in  their  physio- 
liigii-jii  m-tix-ities.  But  morphologiCTil  ohunw-'tere  do  not  suffioe  to 
chiiraetvrize  siMx-iea. 

Saprophytic  Cocci. 

A  large  number  of  cocci  have  Ikvu  <le.'KTiIxyI  and  nametl.  occur- 
ring in  the  soil,  water,  air.  and  upon  ttm  botlies  of  men  and  animal.s. 

Among  the  coloi'-producing  {chroniogeiiic)  micrococci  may  be 
montiontid  tho  ^f^crococcas  htteit.t  and  Sarcina  Infea,  which  are 
common  in  the  dust  of  the  air.  and  when  growing  in  mas«ies  form 

'  To  eipreu  tlits  quantity  iho  leltvr  u  te  commonlj  cmpIo]red. 
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jr^ovr  (Iropli^ta  on  tbe  Hurfaoe  of  boilecl  |iutatom  or  oUiot  nutlieoi 
medio. 

The  Micrococcus  were,  whicb  frequently  occurs  iu  urine,  induces 
aounuuiiicul  fonuooiatiua.  Other  species  are  found  in  fomenting 
wine  and  in  a  great  variety  of  putrefjring  Bubntanoe^. 

Sarcina  rfentricuH  in  of  not  infrtH^uent  iH^ctirrenco  in  tUf>iitoinuch 
of  innn  undor  ahnormat  conditions. 

Micrococcus  tefrngonn.t  {Pig.  54,  ■^).  wliioli  U'lou^  in  the  group 
of  M^rixinopodia,  in  of  frwquvnt  oecurrencu  in  »pututn  and  in  hmg 
cavitii>s. 

Palho{/enic  Cocci. 

Tlio  charactoni  of  this  group  of  bacteria  and  the  1«siont<  which 
Uicy  induce  are  considered  in  the  section  devoted  to  the  Acut4» 
Infectious  Diwa«es  and  in  tho  part  devoted  to  Special  Organs. 
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Pla.  H.— Biciuj  in  fiuu. 
I  wu  ronnwljr  <«11*(I  UaotfrluiD  Ewnin.  and  1l  D.  IIs-^I*. 

tl.    R(II)-KHAI>KI>  OK  FILiroRU    BAirTRKtA. 

Tliu  moi^t  common  and  important  gouibt  in  thi!«  i^roup  i»  callod 
Bacillus.  8<jtiio  of  tho  bacilli  nro  «hort  and  are  apt  to  bo  grouped 
in  paint  (eeo  Fig.  50). 


Mr*"- 
VkOt  Mi^Ctan*  SMRbu.  rawoMit  SfiNAi,  Ca^aK 

Some  are  long  and  may  fonn  clmin^  or  threads  (see  Fig.  &7) ; 
some  are  slightly  curved,  and  vrhon  joined  togetiier  end  to  end,  as  ui 
apt  to  occiur  in  their  growth,  they  form  HpiruU  (Rg.  5-"*). 

Some  of  the  bacilli  are  immobile  ;  others  are  capable  of  perform- 
ing the  n)o«it  varied  movonrtont^  when  8ni«j>ended  in  fluidn.  lUauy  of 
thti  Imcilli  are  coDOOrood  in  tlie  ordinary*  pnx\f<se«  of  decay  which  we 
call  putrefactioii,  and  are  imtin>ly  harmlewt  when  introituced  into  the 
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huiiuui  or  anunal  IxmIv.  Mauy  prtnlwe  brilliant  colors,  re<I,  yellow, 
tureen,  etc.,  when  growing  in  large  inaOHeR. 

Saprophytic  BacHli. 

Of  this  large  groap  only  the  folloiving  need  ix>  mentioiKxl : 

The  Bacittiut  acidi  Itictici  is  very  vHile-Kpreail,  and  Ijy  its*  tneta- 
iMiliKiii  lactose  irt  converted  into  lactic  acid. 

Baeillas  j>i/oci/ftHus  w  of  occasional  <tccnrn>iice  in  vruimdH,  de- 
veloping a  gTwnisli-bluu  color  ou  IIk;  biiiidiigvM. 

Bttriiltia  prodiyiosu^  ilcvclops  iLbrUlinut  blood-red  color  in  !<|>ot» 
and  niaenea  on  the  culture  media. 

Proteus  vutijaria  is  an  e.\tremely  common  npecieR  of  bacilluit  in 
putrefying  organic  Hubstancea. 

lyej/f.othrix. — There  exist  under  almost  all  troaditionit    in    the 

mouth  and  uboiit  the  jtniction  of  the  tiwth  ami  gums,  single  or  iii 

larger  or  &-nuilk>r  iihuwi'm,  long,  slender,  filiform  bacilli,  usually  with* 

.  out  tmusvenso  divi»ioui»,   which  have   ivcuivutl   the  general  nanio 

^^        li^pinthrLr  hucailU,     There  are  Moiiie  ruMeon*  for  i<uppuisiQg  that 
I  they  nuiy  be  concerned  in  caries  of  the  teeth,  in  connection  with 

[  which  they  are  often  found.     But,  bi>yond  this  fmrly  well-foimded 

u  conjecture,  we  have  no  rea-ion  to  nn»i)cct  th<»m  to  be  of  any  pat  ho- 

I  gi?nic  aigiiificanre.     Tliey  arc  frtHjucntly  entarigleil  among  .^'attorcd 

I  i>rl»rgvr  aud  sirinller  uwwws  of  mic>Krr>cci  (Fig.  .Ifl).     Lept^^thrix  in  a 

gt.'Uernl  uaiue  only,  and  wo  do  not  know  whether  it  repn-wcnls  n  sin- 
gle genus  or  species,  or  whether  it  is  made  up  of  undeveloped  forms 
of  some  varieties  of  bacillus. 

HnriUttH  ritli  coiiiiHifni.s  is  a  sjHicios  always  present  in  the  intea- 
tiiial  iNUial  of  man,  which  may,  nridtir  favoring  condition»,  enter  the 
body  and  become  dtsoaw-jH-ixlucing. 

fiithofienic  Jiacillt. 

Certain  Ixicilli  not  onlinarily  found  in  the  body  are  capable,  when 
tJjey  gain  access  to  it,  of  inducing  si-rious  diseaw,  and  even  death— 
puthtHferiic  bacHli.  Thus  malignant  pustule,  tulwrculosis.  typhoid 
iever,  leprosy,   glanders,   diphthenn,   tetanus,   rhinoscleroma,   and 
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oUmt  infdcHotut  dtecAiies.  hnvt-  btvii  provt-n  1^  In*  canned  by  different 
Rpooim  of  bcKnlli.  vrhicb  will  bu  comudonKl  later  iii  this  book  under 
Ibcir  appropriate  beadiog!). 


in.   8PmAL-8HAPRI>  BACTRRIA. 

The  spimlfi  of  these  cells  may  be  closed  or  op»n,  f«w  in  number 
«"  ntunerous  ;  wme  of  them  are  ciliated  at  the  ende. 

Saproi>hytic  Spirilla. 

One  of  the  nwst  oominon  (jenera  in  this  group  is  f>pirillu$H. 
Spiriltum  rugula  iK'Cur»t  i»  xwniiip  water,  on  tho  surfaces  of  the 
teeth,  and  iu  fivocs.  It  ii«  tliick.  hitit  open  HpimW.  and  occurs  iu 
chuiiui  or  interlacinj;  tniwKe«.  Other  species  amon);  wliicli  may  Iw 
mentioned  S.  serpens  (Fig.  00).  occur  in  stagnant  wiiti-r  and  in  pu- 
trefying fluids. 


mat. 


m-ai. 


Tnm  pamtrlne  bnj  Intudou. 

Fm.U.— BnaociMTK  Dttrrioau. 
FWan  mootli  of  braHbjr  penoo. 

An  interesting  specic«  of  siHrilluni.  called  Spirillum  rubrHin.  de- 
velops ill  growing  a  rich  re<l  ciilor.  differing  from  many  colw  forming 
bacteria  in  the  fact  that  the  color  is  developed  best  out  of  free  contact 
vrith  the  air. 

,/Vnothcr  important  genutt  of  spiro-bactcria  i»  Spir*>ckate,  whoiv 
cella  are  in  general  larger  and  mure  flexible  thiin  those  of  sptriUum. 
with  more  closely  eet  «i)inilji. 

Spiritrhtrie  ileiitiritUi  is  founti  in  the  mucous  meinbmne  of  the 
roouth  and  on  the  teetli  mixed  with  le])tothrix.  and  also  in  carious 
teeth.  It  i»  usually  Hl>out  1<>  to  'Hi  u  long,  and  {xiinted  at  the  eudti 
(Fig.  fi]>.  S.  plicaliiix  in  about  IIU  to  'ias  /^  long,  verj'  slender, 
with  many  spiruU.  and  blunt  ends.  It  moves  with  gnttt  mpidity, 
and  is  frequently  found  in  summer  in  swamp  water  aud  in  eavci- 
troughs. 

Fathotjenir  Spirilla. 

Hum  an  few  in  number  and  will  be  considered  among  the  infec- 
ti(HUi 


TEOBTABLE  PARASrFBS. 


II.   YEASTS. 


Hum  micTo-organiHraa  conm»t  of  oval  or  spheroidal  cells  with 
granular  protoplasm  anil  a  thin  membrane.  They  multiiily  by 
spn>ut8  or  bu<l»  fmiH  tho  |>arent  cell.  The  new  individiialH  may 
separate  from  the  old,  or  may  cliu^  to  them  so  that  chain-like  corabixuk' 


Fio.  11— Yun-SMcbanmroML 


tion«  may  occur  (Fig.  62),  Some  8)>ecieB  of  yeast  net  up  fermen- 
t^ition  in  fluids  containing  sugar.  Tlicy  may  grow  to  a  certain  ei- 
t<^'nt  in  the  stomacii  and  in  the  hlailder  iu  diabetea,  but  appear  to  be 
of  little  iniportani.'e  in  human  pathology. 


.-V    *-  -rfci* 


Wia.  St.— jUFSKnTLLDII  BLAURTnL 

ShvirlnKi'irwIlu'n,  from  whlrliulv  tlip  nixtrp  IwarinKitnictUTM, 


in.     MOULDS. 

The  moulds  are  considerably  more  complex  in  structure  than 
either  the  bacteria  or  llie  vfji.-ita.  Soim*  of  the  fnnnsare  very  eom- 
innn  and  nniwrmilly  known.  In  genwnl,  it  may  Vie  wiid  that  the 
niuuldtt  eonfist  of  n  serius  of  delicate,  tnuislueent.  jointed  threiids^ 
mycelium— from  which,  either  directly  or  through  tlie  iuter^■entil>n 
of  a  spudul  structure,  the  sporaugiuui,  the  spores  are  developed 
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(Fig.  63).    Thf  moulds  i>v)iich)tn>Ht>ttorKt;iirintIi(>liuinaii  body  may 
be  of  the  foniiPr,  mor<;  niiiipK-,  or  of  tin;  IjUUt.  raoru  cuiiiplei  tj-|te. 

Among  tliti  Miiiipk-r  funiu  of  moulilx  which  occur  in  tJie  body 
may  l>e  iiiuutiutiuil  the  Ai  horioii  Schonleinii,  llictwiporoii  furfur. 
Trichophyton  tanHurans.  There  Li  a  close  ritorpholo^cal  refneniblance 
between  th<'M>  forms. 

Achorion  tkhUnleinii.  tiny  tavns  lnnga»,  x»  form«d  of  h  much- 
bniiivhiiig  rayctOium  from  which  the  »pon^n  ure  directly  developevl 
(Fi};.  tU).  It  gruwH  niadily  on  artificial  cutlure  medin,  hucK  aa  nu- 
trient Hgar  and  gelatin,  at  the  temiteniture  uf  the  body.  This  fun- 
gas  is  inoflt  apt  to  grow  upon  the  hairy  iKtrt  of  the  hetwl,  whoro  it 
fomiii  8ntitll  tturf;M»o  crusts  ;irid  grows  into  tile  i^haftx  and  root 
sheatbs  of  tliu  hnir,  exciting  inflitrnrmtlion  iit  lh«  adjacent  tissue. 

Triehophyton  tonsumna  develops  in  the  form  of  a  motlerately 
bnuicliing  mycelium,  forming  comparutively  few  spores.     It  grows 
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n>.4(.-Ac«oiiM>iiScH-'-njuiin— r«n«L 
Fnoi  It  oalttinL 


in  the  Nkiii,  either  nlMHit  or  a]iart  fi-oin  the  hairs,  or  in  the  iiailti,  pfx>- 
diicing  the  li'siuns<)f  various  pliiwcs  of  lierjtfM,  which  differ  coiutid- 
umbly,  dc-iwrnling  »\M*n  the  pMrlicuItir  stnicturm  involved.  Atbody 
tt^inpcniture  it  gn>\rH  rctulily  on  iirtiticial  cidtun-  muditi,  diflTcring 
niurkoUy  in  ajipeiinuu^^  from  nohorion,  to  which  it  iit  morphologi- 
cally quite  Hiniilar. 

yfirt-oKiutnm  fut-fur,  th«  mniiM  fungus  cnUHiuK  [HtjTiafflH  ver- 
sicolor. i«  more  prone  than  tln-itchoriou  to  the  (li-vi>lo|>iikent  of  nuuiy 
ftpore*i.  but  otherwise  coundemhly  ruM^mbk'^  it  morplioh^cHlly. 
It  ha«  not  yet  been  cultivated  on  artificial  mexliu.  By  its  tu6I- 
tration  of  the  e|)idem)iH,  especially  of  the  body  and  u^^-r  extremi- 
ties*, it  causes  larger  and  smaller  yellowish  or  brownish  p(*tches. 

The  more  complex  tyjR-s  of  moulds  aiM  only  oivasional  dwellent 
in  the  huuiHn  liudy  and  appear  to  l*e  but  rarely  the  cause  of  diKease, 
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passing  rather  a  sapropbytic  existence  on  dead  material  in  parts  of 
the  hodj  which  are  in  cominunicatioD  with  the  air.  Thus  they  may 
be  found  growing  on  accumulations  in  the  external  auditory  canal, 
in  dead  tissues  in  the  lungs,  on  walls  of  cavities,  dilated  bronchi, 
etc. 

A  lowly  fonn  of  micro-organism  frequently  found  growing  in  the 
mouth  and  fauces  and  (esophagus  of  children,  in  the  form  of  a  whit- 
ish pellicle,  ia  the  so-called  Oidium  albicans,  which  consists  of 
branching,  jointed  threads  and  spores  which  penetrate  between  the 
epithelial  cells.  This  fungus  may  as-sume  considerable  importance, 
when  in  very  feeble  children  it  blocks  the  oesophagus,  or  when,  as 
is  rarely  the  case,  from  the  surface  of  ulcers  it  penetrates  the  blood 
Tessels  and  gives  rise  to  visceral  metastasis.  The  exact  relationship 
of  this  fungus  to  the  moulds  is  not  yet  ven-  clear, 

METHODS   OF   aTCDYINO    YEASTS    ASO    MOULDS. 

The  yeast  organisms  are  in  general  stained  and  cultivated  by  the 
same  methods  as  those  used  in  studying  the  bacteria.  The  moulds 
may  be  simply  teased  and  studied  in  glycerin  or  in  glycerin  and  wa- 
ter. They  may  be  stained  T\ith  dilute  aqueous  fuchsin  solution  or 
with  alkalin-methyl-blue  solution  (Loffler  s  solution,  see  page  133). 
When  spores  have  formed  in  considerable  numbers  on  the  more  com- 
plex forms  of  moulds,  they  are  not  easily  wetted  by  the  usual  stain- 
ing fluids,  because  the  air  clings  so  closely  among  the  spore  masses. 
In  a  mixtnre  of  four  parts  of  alcohol  and  one  of  aqueous  solution  of 
ammonia  they  are  instantly  wetted,  and  may  then,  with  or  without 
staining,  be  teased  and  mounted  in  glycerin.  In  stud^'ing  the  fun- 
gous masses  in  the  above-described  skin  diseases  it  is  well,  when 
crust^like  masses  are  to  be  teased  apart,  to  allow  them  first  to  soak 
for  a  few  moments  in  fire-per-cent  solution  of  caustic  potash.  In 
this  solution  they  may  be  studied,  or  they  may  be  teased  and  mounted 
in  glycerin  for  preser\'ation.  ilost  of  tlie  more  common  moulds  are 
readily  grown  on  the  ordinary'  culture  media. 


THE  INFECTIOUS  DISEASES.' 


Infectious  diseases  are  those  caused  by  the  entrance  into  the 
body  and  proliferation  there  of  pathc^^enic  micro-organisms. 

An  infectious  disease  is  contagious  when  the  micro-organism 
which  incites  it  (the  centrum)  can,  under  the  ordinary  conditions 
of  life,  be  conveyed  from  the  sick  to  the  well  in  a  condition  to  set  up 
the  disease  anew. 

'  For  more  detailed  conHiileration  of  the  themes  considernl  in  this  sectloa,  wllb 
reference  to  bihliograpliy,  ihe  reader  may  oonault  Baumgarten't  "Lebrbuuh  der 
palhologischCD  Mykologie,"  and  Ziegiefi  "  Lebrbuch  der  pathologischea  Ana- 
tomie,"  Bd.  L,  Tth  ed..  1893. 

For  later  and  current  researches  oue  should  coasult  tbe  flies  of  BaamQarUn't 
"  JaLrcsbvrttht  ai>^rdic  Forlschritte  iuder  LehreToo  den  paChogencn  Hitiroorgun- 
isineu"  ;  ilie  Ccolraiblatt  ftlr  Biililerioloi;iu ;  the  Index  Medicua,  and  the  various 
special  journals  devoted  to  pathology  and  bacteriology. 


INFECTIOUS  DISEASES  INDUCED  BY    THE  PYCMJE.VIC 

BACTERIA. 

There  18  a  coii«i<1erable  numlier  of  very  impi>rtAtit  infUmmutory 
Ivsioiiit,  clo«<^ily  iiilii-il  iii  tlu^ir  character,  nnd  ctumnonly.  tliougb  not 
tilwHyx,  aKKodaU'^  with  t«ii[>]iimttioii,  which  ttro  duo  to  the  presence 
and  grotvth  in  tlie  hotly  of  the  spheroidal  biu:t«ria  or  cocci  hnowH' 
aa  Staphylocoociis  pyoj'encs  and  Streptococcus  pyogenes.  While 
other  micro-organ innis  may  induce  suppuration,  theee  are  to  bo  con- 
sidered aspnr  excvUeace  the  pyogenic  bacteria. 

Wti  >vill  first  ci«i«i<ler  the  morpholoi^irvil  anil  tnolutpciil  charac- 
ters of  thciw  ({i-rmu  and  iheir  relation  to^U])pur»tiv«  inflammiLtiuu. 
and  then,  in  order,  the  other  special  Uynim  of  disctute  with  which 
they  are  ussociateil. 


rnmaliMr-lHiculliUv.    8tit<ii*d  vlUi  Heailao  TlokC 

The  fitaphi/locucfHS  pyogenes  aureus  (Fig.  115)  is  in  genera!  a 
Mnai]  eixvus,  tlie  individuals  varying,  howuvt-r,  considerably  in  size. 
Id  its  gTi>wlh  it  does  not  show  a  clmntctoristic  grouping,  hut  grows 
in  im-gulnr  innft<*'»  mid  hixijis  (tliu  KomcwliHt  crude  nLiSOinbliinct?  U>  a 
bunch  uf  gnipe^t  gavo  ri»u  to  the  gencriu  iiauc);  Moinotiincs,  Iiuw- 
ever,  peirs  and  groups  of  four  or  short  row*  of  the  cocci  oro  secu. 
The  germ  is  readily  stained  by  the  anilin  dyeit.  and  docs  not  Iwte  its 
color  in  (rrajn's  mcthtxl  of  st^iining.  It  does  not  show  sjxjutaneons 
movement,  and,  like  other  spheroidal  forms,  does  not  appear  to  devel- 
op spores.  It  is  quite  tenacious  of  vitality,  surviving  long  drj-ing 
jind  (lugTves  of  heat  hikI  cold  and  an  exjHisure  to  chemical  bacteri- 
cides to  which  many  [wiilicigi-nio  g<*rm»  readily  succumb.  It  grows 
well  at  ordinary  room  tcinpcniture  in  .such  artiticial  culture  media 
as  nutrient  gelatin,  aigar,  beef  tea,  and  milk,  tuid  on  potatoes,  fomting 

lewhat  volumiuous  masMM  of  culture.     It  rapidly  fluidifies  gela- 
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tin,  mill  in  the  various  mwUii  <lt>reIop«  u  ycIlowiiUi-whitf  or  u  deep 
guldonO'^Uow  color,  wh«nw  ito  specific  immo.  aureus,  mid  ito  com- 
man  name,  '^goldett  ooocmt."  Tho  virulence  of  culUirwi  obtoinod 
from  diif(!i>'iit  »tt>iirce«  varies  a  gutwl  deal,  but  in  gi-nt-ral  suppura- 
tion iaapt  to  follow  its  subcutaiuxfua  injectiou  into  rabbita,  init*. 
and  g»imia-i«g*.  InjectiiMi  into  Uio  e«r  vein  of  the  rabbit  ia  twimlly 
folJowed  by  multiple  ab«ie»«w  in  tJie  kidm-y,  suppuration  of  joints, 
<'tC 

In  man  this  c*xx-h»  gruwx  readily  and  rapidly,  anrl  nuiy  causw 
necroNis  and  exudativo  inlliunnuitiiHi.  e-'»i>wHHlly  in  its  Kuppurative 
))liafieH  {Fi({.  Oii).  TIk'  ImionK  wbich  ii  imbKies  are  apt  u>  Iw  cin-uni- 
iwribed.     It  mny  cauxe  pustules,  ImmIk,  and  abstysMi-s.  hikI  variuiw 


V  *         'AA.       •• 


Ktippunitivo  inflnnimntionH  of  the  \-iacera  and  ocrutiK  nicinbrnn^ 
jiiintfi,  t^iiucK,  I'lHlocaniiinii,  ele,  Tbese  etTii-ts  may  be  induced  by 
tho  Htaphylociocciiiii  aloiio  or  by  it  in  a-x.-uH-ialiiiii  nHth  ottier  spt^t-ieti 
of  (^ntiK.  \t»  rulatioti^liip  to  pr.'i^nia  will  lu  con^tidvrcd  under  that 
heading. 

Tho  StapbyUicoccuH  pyu^aos  aureux  apparently  produces  its 
i-fT«vts  in  the  body  in  xHrttie  of  detain  toxins  or  toxalbumins 
which  nro  pnKluced  as  the  result  of  its  RictiilH>)iHin.  and  which  are 
either  Mt  on*M  set  free  or  stored  up  in  the  boiiy  of  the  k"*"""" 
until  their  rL-lca«<o  by  dt8ii)te};;nitiitn  after  tlift  donth  of  tho  xvmiK. 
The  Kpm'iid  [wwiT  of  lht>  HtJiphyUiciicciis  to  cmum  Hm  gHtb>-rin)(  of 
leucuc-ytiid  \&  doubtk'sit  due  to  the  marked  cbomotactic  pun-era  of 
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(Knne  of  tli«  protcid  fmb-staiiocs  in  ils  pmlDiiIiiJim  {»«•  pjige  I3t!).  But 
here,  bb  witli  other  pathot;uiiic  (ferms.  wg  nIihII  do  well  not  to  be  too 
precise  in  assigning  closely  the  minute  phases  of  lesions  to  definite 
fhwmical  products  of  fjerm  metabolism :  because  these  are  very  com- 
plex iiidiU'd.  and  our  field  of  observation  on  them  but  newly  opened. 
Niir  is  oiir  kimwletlgo  of  tho  particular  element  in  the  germ  or  its 
prwducts  which  is  pniin!  ti>  indiKV  iiwnwi»  at  all  procl«L', 

The  St«phylococ'<!n«  pyogt^nes  may  obUiiu  entrance  t**  the  botly 
through  wounds,  small  or  large,  of  the  skin  or  miicoiiM  inembnmes. 
Tlie  possibility  of  itii  entrance  through  uninjured  surfaces  has  been 
demoriHtratwl.  In  many  cases  we  are  quite  unable  to  trace  ittt 
mode  r>f  aocM^sR,  ^NHiile  in  the  natural  course  of  events  this  germ 
k'ndm  to  die  off  in  the  body,  it  nwiy  yet  rt^main  for  a  long  tim;*  alive. 

It  in  ^vidospnind  in  iniijibltfd  rogion.-*,  ^-siMH'iidly  in  towmi,  l^^ng 
frenuently  found  on  the  surfiwc  of  the  IkhIv,  and  in  the  sidiva,  es- 
pecially of  those  with  acute  or  chronic-  citljirrh  of  the  upper  air 
passages.  As  the  result  of  the  tilthy  habit  of  indiscriminate  pubUc 
spitting,  it  is  common  in  the  dust  of  hospitals,  houses,  towns,  and 
{daoes  of  public  assembly. 

Slapht/tococcus  pjfogent's  nlhux. — This  ap|>ear8  to  be  a  variety  of 
the  StJiphyloooccus  pyogenes  aunMis  which  docs  not  d<^volop  the  yol- 
l')W*'olor  in  cultures.  It  is  of  fnxpi cut  occurrence  both  in  connec- 
tion with  the  aureus  and  nloue.  Its  action  on  the  body  is  similar, 
but  it  has  seemed  to  many  observers  to  be  in  general  It^'SS  virulent. 

StuphiflacnccHX  epidermidis  atbiis. — This  coccus  has  been  de- 
srribei)  by  Welch  '  as  of  fi-wjuent  occurrentre  in  the  epidermis,  niirl 
althotigh  of  rallior  feeble  pyogi-nic  pi>wer,  yet  swms  frtHiuently  to 
cttTiKW  Hiiitdl  stitch  abscess  and  moderate  suppiirati<jn  along  drainage 
tube*.  Welch  regards  it  as  possiidy  a  variety  of  Staphylococcus 
pyogenes  albus. 

StrepUtcoccHs  pijogeites. — This  ciwcus  is  distinguisheft  morpho- 
logically from  those  just  di^scribeil  by  the  marked  t<indency  which 
llm  indi\'iduals  exhibit,  whi-n  growing,  to  liang  tog«'th'-r  in  longirr  or 
shorter  chains  ( Kig.  f'u).  It  i.s  in  gRiKT.il  rjtther  larger  than  tliw  8t!i- 
phylix;occu»  pyugeiic^  anrL-us  ;  is,  like  it,  immobile,  and  stains  ea.sily 
in  the  same  way. 

It  grows  readily,  but  more  slowly  than  the  staphylococcus,  on  the 
ordinary  culture  media.  It  does  not  fluidify  gelatin,  on  which  it 
grows  as  small,  inconspicuous,  gnijish-white  colonies.  On  the  sur- 
faro  of  agar  jilates  kept  in  the  thernnwtjit  at  ;17"  (!.  fi>r  twenty -fi)nr 
hou».  the  small  grayish  culomcs  usually  show  under  ttie  Qiicrosco[>e 


'  (TrsM.  ■■  WouuJ  InlocUou,"  Anierkau  Juumnlof  tUeMtdtciiIScteDcca,  vol.  dl.. 
p.  457,  IWl. 


liwiM  mid  fringw*  of  tht'  c)ui;ii-liki>  oiit'ci  Pxtt>tulinK  off  fmiii  tba  bor- 
dere.  The  growth  on  putat<x«  is  incsjuspicuoue,  lu  beef  tea  it 
URoally  forma  delicate,  Hocculent  nitu»en,  which  clin^  to  the  sides  of 
tho  lii1>«s,  lea\'inK  the  fluid  clear,  tt  <\>ii^i)iitj^  iiiilk  whoii  in  vigor- 
oiut  grtiwth. 

T1m>  nwiiltM  of  animal  iiiuculnliou  with  the  Sttvptocuccun  pyugienei! 
are  in  (^nertil  nimiliir  to  thoj^"  with  the  Staphylooocctm  progen«« 
aureiiti.  but  its  effwt«  are  rathor  less  marked  and  its  action  more  un- 
L-ortaiu,  The  streptococcus  ix  verj'  fre«iuently  associated  with  Sta- 
phyliK-oftriiri  pyogeneit  aureus  both  in  ita  liiHtributiou  outside  the  body, 
in  hfiilthy  persons,  and  in  tliwniie.  In  gem-ral  it  may  t>e  said  that  the 
Btpepl<^K'*KX'iii(  inritea  those  formu  of  i^tippunition  and  til >n>- purulent 
inflamatatiou  which  tend  to  Hpn'ad  both  locjilly  and  throu;;b  meta- 
stasis. 

W^^-  may  summarize  the  iiroininnnt  Utciil  efftx-ts  of  tho  pj-c^uic 
buctvriu  iu  the  body  by  sayin);  that  they  tend  to  iniiucu  thu  ({atbor- 
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nst  4Ti    tf  luPiuumiLiuv  FTooKn*.    Prom  s  bvrf^tM  cultun. 


ing  <^  leucocytes  by  chemotaxiH.  tbey  stimulate  c<eU  proUfenttion. 
and  Ibey  are  prone  to  induce  tissue  necrosis. 

Other  forma  of  bacteria  than  the  pyoRenio  cocci  may  incite  »n\y 
purative  inflammation.  Thus  the  pneumiKiKVus,  tlie  typhoid  biu'tl- 
lus,  and  the  tulx^rcle  hncilhis  not  inf»i|<ieully,  iu  wlditiini  to  tliHr 
more  cununon  luid  charact4Ti:<tic  action  in  tla*  ImmIv,  m^t  up  cotnplicat- 
iu§(  titippnmtionM.  Sttvemi  other  form»  of  gi-rnwlntvo  betm  found 
in  atipptiniti\'u  iiiflaimnutiori.  which  we  neetl  only  mention  here : 
Staphyloi-occuB  gihnu  ;  Staphylococcus  pyogennt  citreus :  Staphylo- 
coocua  aalivariuB  py<^en«M  ;  Staphylococcus  cereus  alhus  and  flavus ; 
Micrococcus  tetratfeniis  ;  Bacillus  cob  communis  :  Racillus  pyogcn^ 
ftetidui^ ;  and  BnciUus  pyoi-ynims.  Bolt'>n  has  n-cently  dc.'H'Hbod  a 
pj-o^nic  bacillus  occurring  in  the  ^1 — Bai-ilhig  pyogcnw  will' 

The  haclcriji  wim'h  arc  foimd  in  the  variotf  phai*iM  of  suppurative 
iuthuimiation  may  He  free  in  the  intcrslicc-a  of  the  tissue  vrith  (hi* 
«-xuiiate.  or  they  may  be  in  part  within  tho  celln  which  have  (falh- 
vrei]  (:#ee  V^g.  <><•). 


ERYSIPELAS. 

Cryripelas  i»  it  <lifIit8o  inflaitiiitiition  of  the  skin  and  subeutaneooB 
tissue  which  t«uilj(to»pre«d.  unci  wbich  eeptx-ially  iiiVQlvea  the  lymph 
ttpaces  and  th«  lymph  vwneU.  It  is  cbaracterised  locally  by  Bwellin^ 
^tf  the  ti»>ue  unit  ii  bright  red  color  of  the  iiitejjumeiit.  It  in  re^iiliirly 
accompiuiiiHl  by«>nsiitiitionaldifttiirlwui«^,tht'niiwlinarkwi  of  which 
U  fever.  Th«  morphological  chim^co^  at  (b«  iteat  of  Imioo,  as  we  see 
tbem  aft^n-dt-alb,  vary  considerably  in  diffcrvntcasmandindiffprent 
8t^vs  of  th*.-  dinvu^-.  Tlio  TOdne«i(  of  the  disnise  usually  disajipears 
after  death.  But  tho  ti^-jtics  may  bo  Kwollen  by  the  accumuLitioii  of 
serous  Huid.     This  fluid  may  be  Dearly  transparent,  or  turbid  from 


^m^y^^ ; ..:: 


filMirtnic  fUvptoooccI  In  tha  Irmph  ipueK 


admixture  with  pus  <xl\ii.  Pu8  colls  may  inHltntle  the  tissues  either 
sparsely  or  in  dense  nuutMM.  Somutiinvs  veekU^  are  fourul  on  tlie 
Kurfncc,  or  acalM  ;  sMuetimes  mure  or  k'Ks  of  the  affected  n^ou  be- 
coiin-S  filUnl  »vith  absceesea  or  gangrenous.  In  some  cases  we  find, 
aside  from  the  local  lesions.  |)eteclii:e  in  the  serous  membrHUes.  swell* 
iug  of  tho  spleen,  and  parenchymatous  degenemtion  of  the  kiilneys 
and  Uver. 

The  research^  of  Fehloiwn  and  others  have  bIiowu  that  i-ry)*ipi'lfts 
i.i  cauiHxl  by  the  preseuce  and  action  in  the  tlww^  of  a  dtuiu  coc^'us 
(Fig.  «S)  called  SlreplococcMS  ert/Hipdalis.  Tlicwe  bactvria  are 
usually  most  abundant  in  the  lymph  vessels  and  lymph  s{iaccs  along 
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the  adnuM-iiig  borders  of  the  inflununtitoiy  nntu,  but  tbcy  may  bt' 
(xmtaiiK'il  in  Iho  blood  vesseU  (»oe  Pig.  G9). 

Ill  it«  rnorpliologiciil  and  biological  charttctera  the  so-called  Strep- 
twocfUH  oryHJpeUtis  appears  to  be  identica]  with  the  Streptococcus 
pyugeaes. 

Inoculation  of  rabbits  nith  the  piiru  oiiltnnt  may  imlnci!  a  fairly 
n^iH-al  ery8i[>t!latotL-i  iiifliiinniittion,  but.  iifl  tUfsf  niiiinal.-*  are  m>t  ivitv- 
i-iaJly  8n»ciepliblo  lo  its  action,  the  rL'=tiill.t  of  inm-ulnUon-s  iin-  not  con- 
stant. 

Tlientuppeunttobemuchreusoufor  believitig  tliiit  many  formiiof 


i 


no.  (Q.— SmttTDOMOt  nr  HUMH  n  Tu  Bi.oaD  AXD  LTMrs  Vbiuu  or  Taa  Srm  m  I^TrtiPBuu, 


ph]i'}fmonuu»  and  other  exudative  infltimmution,  and  many  fomu  of 
vryMpohM,  are  different  phasen  of  the  inflammatory  process  doe  In 
tbesame  ftrBanism;  the  difference  in  tlie  reaction  of  the  tisnuwi whidi 
constitute  the  chnical  differoiioea  charaeteriatic  of  th«  diffen^nt  di*- 
eaites  being  due,  perlia]iA  to  difforence-8  in  tho  tiw*ui-M  invulvtHl,  per* 
haps  to  varialiontt  in  tiie  chamct^ir*  ami  virulence  of  the  gcnn,  and 
jierliniKt  to  cauaes*  which  at  puiwnt  wu  know  nothing  nl«>ut. 

Further  n'»tirche»  an-  nxiuin-il  to  fully  exphkin  the  exact  relation- 
ship of  tlicMi  at  least  el<iN(^>ty  allied  forms  of  tiiflamuuition  to  one  an* 
other  and  to  the  bucteria  which  cause  them. 


ACUTE  CEREBRO-SPINAL  MRSINOITIS. 


Till'*  i;!  an  tit;ut<>  iiifoctinus  diseii^e.  chamoteriKed  by  an  exudati^-<? 
iiillaintnatiou  of  tUy  pia  mat«r  of  the  Ijvaiu  ami  iipinai  oortl.  The  de- 
grw  of  the  lesion  in  the  memniices  vjirit^s  groatly,  i]«[H!ii(liiig  upon 
tite  p(>rii>d  at  vrhioli  death  oppui-s.  In  soiiio  ai8et«,  wlivn  dwith  (x^nirs 
early  in  the  diaease,  there  may  Iw  to  tlm  iiakud  oy«  no  uvidmit  cbftiigi- 
in  the  Rietnijrane^  or  ii  iiiudunitu  »lto«»  iiifillration.  In  these  cases 
the  micriutc^pc  nwiy  ivvojil  u  moderule  di^ree  uf  extravasation  of 
l«i»corylt«  in  tJio  vicinity  of  the  vessels.  In  the  well-marked  cases 
tho  pia  nuitor  of  tho  hntin  and  cord  in  more  or  less  densely  infiltrat* 
ed  with  serum,  fibrin,  and  puB.  This  may  occur  over  tho  convex- 
ity and  base  of  the  brain,  and  is  fro<|uently  most  nmrkcd  in  the 
latter  situation.  In  tliecuni  the  inliUntlioTi  rriay  occur  overtbc  ante- 
rior and  poflti:!ri()rmirriK'«;'<,  bill  ill  many  cji^er^,  proUihly  owing  to 
the  rccumbvnt  position  of  the  patient,  it  is  most  marked  on  the  pos- 
terior surfaw.',  Tho  ventricles  of  the  brain  and  the  central  canal  i)f 
the  cord  may  contain  turbid  serum  minified  with  pus  ci-lU.  itiid 
sometimes  blood  cells.  The  membranes  and  un<lerlyitig  nerve  tiswrne 
hiay  be  hyperi^mic  and  the  seat  of  capillary  h:»morrhagc».  Rjiivly 
a  i«mall  amount  of  pii.s  ami  tibriti  may  be  found  butwut^vn  the  pia  Jiiid 
dura  mator. 

In  prutnictwd  cases  tho  ventricles  may  be  dilated  with  serum  and 
the  exudation  in  the  meninges  may  become  fatty  or  dense  and 
chee»y. 

While  the  above  are  the  characteristic  lesionH  of  thitt  diseHfo, 
there  are  a  number  of  secondary  ciiaiij^es  in  tlifFerotit  parts  of  tliu 
l>ody  which  are  not  constant.  Imt  which  occur  with  sufficient  fre- 
quency to  i-eiider  their  inoiitifiu  noix-asary.  Them  may  l»o  siibs<^irous 
puncUtte  b.'wnoi'rhages  in  tho  endocardium  ;  petechiio  in  the  skin ;  hy- 
tdin  nnd  granular  degeneration  in  the  volutitary  striated  muscle; 
occiisiomil  multiple  at)<icesHes  in  various  parts  of  the  body  ;  suppura- 
tive iniliumnation  of  the  joints  :  parenchynuitouR  degeneralion  of  the 
heart,  Uver,  ami  kidneys  ;  and  swelUng  of  the  ^a-tln^-iiitestinal  lym- 
phatic ap|Miratns. 

C'«r«bro-spiiHil  meningitis  may  o(;ciir  by  itwif  or  in  connwtion 
vriMi  itonic  other  acute  infectious  disease,  such  as  acutv  lubur  pneu- 
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inotiia,  mycotic  ulcerative  endocarditis,  py^uiin,   multiple  ttupptini* 
live  arthritis,  otitis  media,  pufrporal  ftjver,  typliuid  fever,  etc 

The  lesions  aro  est^etitiiilly  the  Hamo  in  epiduniic  Hiul  in  spuradio 
cases  of  ncuto  oorL-bnj-)4pin»l  iiKMiingitis,  nnd  there  im  much  rc<L)!W>n 
t»  beliovu  thiit  in  both  mo<li«  of  oocurrencc  the  disease  in  caused  by 
bacturiH.  But  sufficient  studies  of  the  epidemic  form  of  the  disease 
have  not  yet  been  made  by  the  new  m'ttinds,  so  that  we  caunot 
say  much  which  is  detinito  al>out  ittt  causation. 

On  the  other  hand,  numeriHis  careful  studii.><s  havo  been  inadn  OQ 
the  bacteria  oivurrin^  at  tbvsi'at  of  lf?'ii>it  in  sponulio  (M»m  on-ar- 
nngtxith  witli  and  without  complicMtiug  Wiuus  in  other  partiiuf 
body. 

The  Streptocticcu^  pj/ogmiea  has  been  demonstrated  in  a  fell 
cases,  occurring  in  connection  with  suppurative  inflammations  else- 
where. 

The  Pneumococcua  of  Frfinkel  (see  pagu  lo-j)  luut  Ijeen  found  in 
wveral  cuHes,  and  in  »omo  of  these  without  any  lun^  hision.  Weich- 
M;ltHuim  hjis  described  the  occurrence  in  sereral  cjwee  of  a  diplu- 
coccus  not  known  to  <x;cur  elsewhere,  which  was  found  largely  con- 
tined  to  the  pus  cells,  and  which  he  called  IHpUtcoccus  inlracellu- 
Inn'it  menin(iitidi.t.  Animal  exiR'riuK-iitit  with  this  as  well  as  the 
ptieutnix;ix-cu8  would  indicate  that  they  Kttuid  in  a  c-au.-«ative  n'Ution 
to  the  dv^eOMO,  Some  other  acuttorinf;  forms  of  bacteria  have  been 
described,  but  not  with  sufficient  frequency  and  definitivuncJtH  t" 
enable  us  to  judge  of  their  signilioance. 

It  seems  probable,  therefore,  front  what  we  know  at  present, 
that  several  fi>rm.<«  of  luicteria  are  capable  of  causing  acute  cerebri^ 
liipinal  mciiingitt».  Which  is  the  mcntt  fruque:it  luid  imi*urtant  it  re- 
muinit  for  furtlior  reMvirchos  to  Hhow.' 


■  Pot  UtcrUun  asd  funker  dcUiUcoanuli  Wttdttiaiim,  FWMcUriue  tier  If  wlldn. 
SepWnber  tSUi,  1S37 ;  OoUwAnuA,  Cwtralblatt  far  BtOctcriolagie,  B<L  {)..  No.  9, 
ISST:  meinmtnn  and  Seka^tr,  Vlrcbow't  Archlv,  Bil.  cis.,  p.  417. 


PY-HMIA   AN'Il   SEPTICEMIA. 

It  has  long  been  known  ihat  a  c>enjun  mimlier  of  jiersoiis  who 
have  received  wounds  by  ijccident  or  bv  the  hamU  of  ihe  surgif^m 
may  suffer  from  consOtniiona]  symptoms  and  develop  Iwnons.  To 
tlndgnate  the  coodition  of  the-^e  patients  the  terms  pyn'mia.  septi- 
cspniia.  eeptieo-pTsemia.  ichor^mia,  inflammatory  fever.  sunricaJ 
fever,  traumatic  fever,  suppurative  fever,  and  purulent  infection 
have  been  used.  Attempts  have  been  made  to  dii^nguish  ^>venil 
different  forms  of  disea:^.  and  lo  call  one  pyjemia,  another  septit'se- 
mia,  and  bo  on :  but  these  attempts  have  not  hitherto  pmved  very 
satisfaictory,  because  the  cause  and  nature  of  the  various  conditions 
were  not  definitely  anderstiiiod. 

Since,  however,  we  have  come  to  tnow  that  all  those  protenm 
phases  of  allied  disease  are  usually  directly  or  indirectly  dependent 
upon  the  growth  of  micro-organisms  of  one  kind  or  another,  we  are 
able  to  mate  at  leaet  a  general  distinction  between  two  fairly  tyjwcal 
phai>es. 

If  from  a  focus  of  suppurative  iuHammarion  due  to  the  pvi^pcnie 
or  other  bacteria,  or  if  from  a  point  of  entrainv  of  the  pyt^'iiic  or 
other  bacteria  without  local  reaction,  the  germs  or  their  pnHlucts  be- 
come distributed  by  metastasis,  so  th<it.  with  fever,  embolic  iiillam- 
inatory  or  suppurative  foci  are  established,  the  condition  is  called 
pyoemia.  Thia  condition,  in  the  larger  pn>piirtion  of  CHses,  is  in- 
duced by  the  distribution  of  the  Siiiphylococcus  pyi^ienes  or  the 
Streptococcus  pyogenes,  or  both. 

When,  on  the  other  hand,  the  Ix'wly  at  large  liecomes  i>oisn>iied  by 
the  absorption  of  toxic  substances,  such  as  toxins,  toxalbumins,  or 
otherproductsof  bacterial  metalM.lii^m.  lint  wntliou:  the  development  of 
metastatic  suppurative  ftit-i,  the  condition  is  called  !<rptinj'nii<t:  the 
fundamental  difference  in  the  conception  nf  the  two  coiiditioiis  being 
tliat  septicsemia  is  a  general  peptic  iiiii-xicatiitn  without  lesions  which 
show  the  distribution  of  micM-oi^anisnis  thnmgh  the  blood  or  lymph, 
while  in  pyaemia  such  a  distribution  has  iK-curre*!  Jiiid  stHtiiidnrv  in- 
flammatory foci  have  been  establi^liitl. 

Very  frequently,  indeed,  Ixith  cmulitions  are  a.-fsociated,  and  then 
the  term  septico-pyiemia  or  pyo-septicjeniia  may  lie  uppmpriate  nnd 
usefuL 
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Wliile  pyuMnin  and  i«(>pticivinui  in  nil  \hv\r  vHrii^d  hiiiI  i-(iiiiitiiii^- 
liiit;  phuwM  ore  verj'  f ivcguotilly  iliii*  lo  tliu  pru^'ntv  ami  ki^'^^'I-'  >»  tlie 
body  of  tJie  StapbylticDL-cus  pyugc-iti-suinl  tliu  Slr\!|it"xHH*tui»  pyugi'ues. 
it  shouUl  bo  l>orno  in  miad  (hat  othor  gi-rms  muy  indiico  tliutw  oundi* 
tiotui,  aiu!  tiiat  f n>ni  tUe  be^iniiin^  the  seiit  uf  growth  uud  luudium  of 
dUtriliuliiMi  iiuiy  Iw  tti«  bUxtil  )Ui<>U'.  It  ohoiUd  nlso  be  remeiuberAcI 
tlmt  tlM>  iKiiiit  iif  i»tn)du(-tiiiii  into  tbi-  IxKly  »f  lht<  otTondiii^  gertitn 
uuiy  Im.'  wholly  fouctudwl  and  in>t  aHMX!iato«l  with  any  form  of  d<*- 
ii)uu»tmhle  ext«niul  l««iou.  Tliiit  in  ofton  calltxl  crtfptogenetif  pyj]»> 
tnia  or  septico-pyiemin.  Fiiudly,  t\w  ]>nS(*ihility  xhoidd  m>t  ix'  Io!<t 
lUghtof  that,  tinder it^i'taii)  little  uudi<r«to«Mlct>iHltl4<>nM,to3iiouuit4^^rijil» 
may  be  elnborated  by  the  body  cells  thumfolvo:*,  which  may  jpvo  riw? 
to  some  of  the  phenomena  of  Beptic  puinoiiij]^ 


Fto.  n.— MrcBOCOcci  ih  Mi™  ■■  ma  Kihuudk  RxDBjnciH  or  I>TiBbir  l*ucf>nT. 

The  \-uryiijg  phaxeo  of  so-oiUud  puerperal  ferfi-  »n»  to  be  elnmed 
under  the  heading  of  steptiwwiiia  or  pyicmia. 

After  death  from  eoptit^'^'inia  and  pyiumia  there  is  a  considerable 
^-uriety  in  the  post-morMim  appeamncee, 

1.  There  are  cases  iu  wliich  there  are  no  reootfnizabto  lesions. 

2.  There  aiQCOttM  characterized  by  early  ixwl-niortom  d«vnm|>osj- 
tion  :  piK*t-mortvin  staining  of  the  ti.t»tH-H :  o'ligt-ntion  of  the  Iiiiig«^ 
Htomach,  intustiues.  and  Iddneyn ;  extra vaNttioni^  of  bliHMl  in  thv 
serous  lucmhranes ;  swelliug  of  tbo  solitary  and  agininnU'd  I>-mph 
mKhiles  in  the  Hmall  intestine  ;  iiw<-lling  of  the  spleen  and  iiaruncliy' 
uuitous  dt^jeneration  of  the  livi-r  and  kidiicyt, 

3.  In  some  cnaes  there  are  Iih-hIiikxI  in^aramatunus.  The  joinbi. 
the  coniie^-tive  tissue  around  the  joint.-*,  the  pleura  (Pig».  41'  and  TO), 
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the  pericardium,  the  peritoneum,  the  pia  mater,  and  the  connective 
tisBue  in  different  parts  of  the  body  may  be  inflamed.  These  local 
inflnmmationa  are  of  a  purulent  character,  except  in  the  serous  mem- 
branes, where  the  principal  inflammatory  product  may  l»e  fibrin. 

4.  There  are  cases  in  which  the  veins  in  the  neighborhixid  of  the 
wound  contnin  softened,  puriforra  thn>mbi ;  there  are  no  infarc- 
tions in  the  viscera,  but  there  may  be  inflammation  of  the  joints  and 
serous  membranes. 

5.  In  other  cases  the  veins  contain  thrombi  ;  there  are  infarctions 
and  abscesses  in  the  viscera ;  local  iutiaminations  of  the  joints  and 
uerouB  membranes  may  be  present  or  absent.  The  thrombi  are 
formed  regularly  in  the  veins  near  the  wound,  but  they  may  be 
situated  in  veins  at  a  distance,  and  sometimes,  although  infarctionrt 
and  abscesses  are  present,  no  thrombus  can  be  discovered.  The  veins 
may  be  distended  by  the  thrombi  or  only  contain  small  coagulu. 
The  different  kinds  of  thrombi,  and  the  varieties  of  emboli  and  infarc- 
tions which  they  produce,  are  described  in  the  article  on  Thnimbosie, 
page  59. 


IJTFECTIOUS   PSEUDO-MRMliRAN'OUS     INTLASrMATIOX 
OF  MUCOUS  MKMBRANES. 

(In/ectioHS  Croujmtis  Inflammaiion.) 

Uii<lflr  a  variet>'  of  cdnilitionit.  as  during  m-jtilntiim  Hn»I  meaMli 
or  onlirely  apart  fraiu  any  C4)in|>licating  ()ii«<>n)(.T,  an  noiito  BXiidatira 
iiinaniniaLion  of  tlin  inuoons  incmbntiivK,  i-!4|>cciaUy  of  tbe  upper  air 
IHissftg*-!*,  iKVurs,  which  is  rL-jfiiliirlj-  iu^'«(K-iHt(Hl  with,  .mil  is  appai^nt- 
ly  caiwRil  by.  tliogr»wtln)f  a»truptofo«Mi8  {Figs,  Tt  aijil  72)  wliich 
in  morph»l<vi<.-ul  and  biolu^ivBl  cbaracteni  seeuui  to  he  identical  with 


Bactlon  ttirounh  tbe  piaoin  trntelona*  «nJ  undfgljtiMt  IMu«.  «lw»<Dg  tarn  Dumbtn  ol  nnp- 

tbe  Streptococcus  pyogenes  and  Streptococcus  eryiupelatiH.  There 
tiiay  be  muoh  or  little  filiriitiHin  extidtitc:  then.-  may  iii  i-nrly  »lage6, 
iir  even  lliruughotil.  Im  inwii-  at  ail.  The  iu'lhck'  when  fMniietl  may 
)>e  loiMw  or  ailkervnt,  tthnrply  circtimscribetl  or  tunJiii^  to  spDMuI. 
Th«  KulKnticoiiu  tiKHuo  may  show  little  chan)^,  or  may  bo  con^eKtod 
and  OHlfmatous.  or  may  1mi  the  seat  of  Bujipurative  intliLimuuliou 
(wje  Fig.  24).  The  process  iiijiy  1k>  confined  to  the  tonniU,  While 
under  tbe>)e  vaniiiigconilitioits  the  inttainnintorj-  pnx^-fw  lh  u^ujilly 
a  In-al  one  and  runs  its  oour!<«  with  or  without  tlie  nympttntiM  of  iwp- 
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ticsemia,  occasionally  the  streptococcus  finds  access  to  the  blood  and 
inay  induce  the  lesions  of  pyseraia.  On  the  other  hand,  it  may  by 
aspiration  gain  access  to  the  lungs  and  induce  varying  phases  of  com- 
plicating broncho-pneumonia.  The  Staphylococcus  pyogenes  is  not 
infrequently  associated  with  the  streptococcus  in  these  lesions,  but  is 
not  apparently  of  primarj-  significance.  Simulating  very  closely,  as 
it  does  in  many  cases,  both  the  local  and  general  phenomena  of  diph- 
theria, this  disorder  has  formerly  been  confounded  with  it,  and  is 
only  recently  recognized  as  a  distinct  pha»<e  of  disease.     It  is  now 


^*% 


FiQ.  TIL— STWLPtococcuK  or  Cboufodr  Infuhiuttoh. 
From  a  beeC-tfia  culture. 

frequently  called  pseudo-diphtheria.  It  seems  in  part  to  cover  the 
condition  fonnerly  known  as  croup,  in  part  those  cases  formerly 
thought  to  be  mild  diphtheria.'  In  many  phases  of  acute  angina, 
in  many  cases  of  follicular  tonsillitis,  streptococci  have  been  found 
in  lai^  numbers. 

'  For  a  general  coaslderatioa  of  tlie  rclHtiunahip  betweea  tLis  furut  of  pseudo- 
inembmious  InflammatioD  and  diptiLlmriiL,  with  origina)  studies  aud  bibliography, 
cooautt  Piirk.  "  Diphtheria  and  Allied  Pseud o-membraQoua  Inaammatlona,"  Medical 
Record.  July  30th  aad  August  fltb,  189S. 


INFECTIOUS  nrSEASKS  IXDUOED  BY  THE 
DIPLOCOCCUS    PNEUMONIA. 

{PneHtnotytccHs :  Dtplococcua  Lanceolattta.) 

This  ffcnn  is  oimminily  spoken  of  na  llii*  pin^tiiiKuf^tt'iiK  "f  PrfinkelT 
becaiiHO  iw  »ijj;iiill«mi^  ami  life  history  iti  »»iimi;t iun  with  Houte  lobar 
pueiiinonin  were  first  demontttratixl  hy  him.'  During  their develop- 
mciil  thiMtt  ^TiiiTS  liru  iliKtinctty  c phiTDlihtl.  But  in  th(>ir  mature  eon- 
tlitiun  thuy  itru  Hpt  to  becomo  sh^^htly  i^tougiitotl  iiuil  oftea  a  Uttli^ 
bromler  at  uae  end  than  at  th«  other,  luwumin)?  a  lanceoUte  form. 
They  ape  very  apt  to  occur  in  pairs,  and  frequently  are  soon  in  short 
rliaiiis,  rarely  in  long;  rtuiins.  Very  fn^piently,  when  (jrowiug  in 
th<.'  tiviu};  aiiitiuil,  the  pneiimococ<:uT(  in  HurroiinihHl  i>y  a  distinct, 
butnu({uni>uuit  cap»ulo  of    varying:    Uiickii«s>t    (him  Fig.    73).     This 


Froni»C«»»oT«inrof«Bi»falli>irl»i«10ti«rpn»iimiiiil«;«liu»IU|t  liiBU«olM*llfM«B<l< 


cupmile  doc:4  not.  lut  a  rule,  develop  in  artificial  oulturea.    The  < 
itself  \»  readily  ^^tuiniMl  ;  tW  capMile  with  ditlirnlly. 

The  pueumooutviw  has  no  i«poiiUiiiet>us  in"V»*inent  and  grow«  but 
feebly  at  ordinary  room  tomiMnituru.  It  gruwi^  tuuuh  better  ut  the 
tein|M>ratiire  of  the  body,  fonning  im  the  »urfa<.-e  of  very  tiUghtly 
idkalineajipir  platea  faint  Kra>"ish,  dewdmp-lilce.  inconspicuous  oolo> 
uit^^  xomtiwhat  niiiular  ti>  tbose  of  Htreptix-occns  pyogenes,  hut  usu> 
ally  muro  delicate.  In  beef  tea  it  forms  at  body  temperature  a  faint 
whitish  i«ediuient  with  slight  turbidity  of  tbn  tiniil.  As  a  rule,  tho 
cultures  are  prone  to  »ooa  lotw  their  virulence  anil  to  diu  off  vtu'ly. 
The  pneum4>o()eruti  injected,  while  virulent,  HuW'utaueously  into  mice 


'  It  wM<U«con<«dbyStiiraberslBMUvB,u»il  lie  pfttbogcnic  power  deiiMfutntcd, 
Mme  rcMv  liotore  ils  full  sigiilftauMe  was  ondsntood  in  coanccdoa  witb  pMnnuak. 
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imd  rabbits  in(]uw»»  rapidly  fatiil  »opticieiiua,  often  with  little  marktxl 
aiiatomical  chuugo,  suw  onlarj^^iiiont  of  thu  spleen.  Sometiineij 
tliom  «n>  iiw.Tutti;  foc-i  in  tliu  liver,  fibrin  in  tlio  glomeruli  of  th.>  kid- 
neys, fatty  de^^ene ration  of  the  heart.  Stippiirativfr  itillaiiinutlion  at 
the  seat  of  inoculation  and  elaowhere  may  follow.  Tiie  bloud  a:id 
riscem  nmy  aliow  under  thi>si!  conditions  miinerous tocci.  mostly  with 
capsulet*,  i>r  tlifjy  may  In-  oonfinixl  t'>  tlie  seat  of  inociiUtiou.  Cul- 
tures which  liav*.'  be-on  roilurwd  in  vimlwnco,  so  as  not  to  cau!«e  early 
doath  by  sopticcutiiia.  may,  when  inlrudnivd  inti>  tho  trachea  of  rab- 
bit»»,  induce  a  fairly  typiwil  lobar  pnviiriioiiia. 

Different  8[)ecies  of  ajiinuiU  show  marked  differences  in  vulner- 
ability to  the  ravages  of  the  imeumococcus.  This  g^^rm  is  the  most 
£rt3quent  and  probably  the  excliisivo  inriitwr  of  aciito  lobar  pneumonia 
in  man.  It  apjuvtrs  to  lu-i,  in  jwtrt  at  least,  by  the  dewloprneiit  of  an 
albuminous  ]K>i»on  which  has  boun  twutativyly  called  imfumotoxin. 
It  would  ttav-m  to  be  the  piieumotoxin  which  inducvs  iho  symptums  in 
uvutti  lobar  pneumonia  indic;ative  of  syBtemic  poisoning,  sinco  thi* 
bttcteria  themselves  are  usually  confined  to  the  lungs.' 

For  a  more  <letailed  tlescription  of  tliese  lesions  of  pneumonia, 
and  an  account  of  othoi"  bacteria  whieh  may  he  present,  see  page 
.'l-W.  [n  aildition  to  its  more  common  «fft)ct  in  inducing  lobar 
puotunuoia,  this  diplococcus  h;is  buL-n  verj-  frt^ijuuntly  found  in,  and 
StiUlds  Hp|*>trently  in  fV  causative  i-ehition  to.  some  forms  of  exudative 
intlammation  of  the  serous  membranes,  cither  in  counectiou  with 
or  without  a  primarj-  lobar  pneumonia.  Thus,  it  has  been  ri']»>atodly 
found  in  otitis,  meningitis,  enipya>:iui,  pericarditis,  endocarditis,  and 
in  peritottitis.  It  has  also  I>een  found  in  abscesses  of  the  viscera  and 
inexudativeinflatnniatioiiof  the  joints.  The  Diplococcus  pneuinoni«> 
appears  to  bi^afi-ei|nent  iiihubitant  of  the  niuulh,  even  in  heiiltJi.  It 
luis  been  found  in  tlio  mouths  of  about  twenty  ]>or  cent  of  hptUthy 
persons  examined.  It  is  thrown  otf  in  tho  sputum  in  lobar  pneumo- 
nia, and  no  <]oubt  from  these  sources  in  the  dried  condition,  as  dust, 
affords  the  contagiuni  which  in  favoring  conditions  of  the  body 
lights  up  the  inflammatory  jirocess  in  the  lungs. 

To  Btain  the  pnenmocticcus  with  the  capsule  one  should  prepare 
the  exudate  contaiuiiig  it,  or  the  sputum,  ou  a  cover  gla-is  in  the  man- 
ner describcil  on  iKigo  IM.  Tliia  is  then  stained  with  anilin-gentian- 
violet  solution  (.toe  page  ia3)  for  five  minutes.  Then  ono  rins(^>.s  rapidly 
mth  alcohol  and  Witshea  this  quickly  off  with  water,  in  which  the 
specimen  is  best  studied.     But  it  may  \k  dried  and  mounted  in  but- 


I  R«c«it experiments  hnve  sn;mec]  to  indicute  tlinl  ill  n  certain  p<'riodof  IbtdlwtW 
UM)  blood  or  bodjjiiiwunri^rapntilcnf  dctvclopiug  iLaiihstancRunrliinial  tOtllbpMa> 
tin.  iheadvvul  of  Iho  farmer  belug  aignallzod  b^  llie  so-cHlled  "crislt." 
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8am.  The  color  of  the  capsule  ia  often  faint.  The  pneumococcus 
may  be  staine<l  in  sections  with  Ldffler's  methyl-blue  solution  (page 
13-3)  or  by  Weigerf  s  modification  of  Gram's  method  with  preliminary 
contrast  stain  (see  page  133).  By  the  latter  method  the  fibrin  in  the 
pneumonic  exudate  may  be  also  stained. 


GOXORRHfEA 

AXD    OTHER   IXFLAHUATOKY    I.KHIONS    INUirCKD    BY    THK    UICKO- 
COOCC8    aON'»RRH<K,«  (UONOCOCCUs). 

The  Micrococcus  (^>aorrb<BtB  i«  most  commonly  fouiu!  in  theezu^ 
(late  of  (finiorrluBftl  inflammation  of  the  mucoiw  mpmhnuies.  It 
iiuiy  bo  iiiwi  fount]  frt>t>  or  eucKistsl  in  lenctK-j-tes  H-iiliin  i>r  botween 
th«  )!(ti{)«rtteiiil  i^pitholtal  oell».  ItUalHo  of  fre«tt)eiit  occiirivtici^  in 
the  oxnilate  in  arthritic,  ami  tiilial.  ovrtrian.  i)criiiiotritic,  and  otlwr 
infljuniniitionit,  uc'ctirrin^^iM  com  plica  t  ions  of  {^nurrha^u. 

Under  tliose  complicjiting  conditions  tiie  gonococcus  may  occur 
alone  or  in  aiMociation  with  the  pyujjenic  cocci.     It  is  generally  moat 


{      "• 


t<:.    .'    '  ^^. 


Ftoi  M.'-OoBooaixit  cavTUSUD  is  Ptw  Cni*. 
From  a  ca»  of  (DDuirbiMil  unUiritU. 


abnrulaiit  during  tlie  acute  sta^  of  the  iuflamination.     This  ratlier 

largu  coccus  \s  prone  to  ocoui-  in  pairs,  and  is  chanict«.-rized  morplio- 

It^aiUy  by  tlie  flat  siilfts  of  tho  individuals  as  tliey  Ii«  against  eju'h 

other  (see  Pig.  7.>),     Thoy  aro  apt  in  exudations  to  l)o  groupi'd  within 

the  hodieH  of  colls,  but  may  lie  apart.     Artificial  culturw*  havy  bit>n 

made  of  tho  gouococcas,  which  grows  only  at  the  tempwraturu  of  tin? 

body,  and  best  on  human  blood  Herum,  on  which  it  forms  minute 

thin,  grayish,  smooth  coloniDs  which  roadily  die  off.     Animals  are 

ipiitc  refractory  to  iUt  inix^ulation,   though  suppurative  peritonitis 

has  been  induced  in  mice  luid  guinea-pig!^  after  intraix^ritonual  injec- 
ts 
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tion  of  cultures.  Inoculation  of  cultures  on  mucous  membranes  In 
man  has  been  followed  by  characteristic  catarrliul  iufiamniation. 
There  is  little  doubt,  from  tho  evidence  now  at  hand,  that  thego- 
nococcus  stands  in  a  causal  relationship  to  the  characteristic  in- 


Fio.  TS.— SicBOOOCCD*  GoimuncKa  (Ocnoaaoctn). 

flammatory  processes  with  which  it  is  so  constantly  associated.  But 
in  what  measure  this  germ,  in  what  measure  the  pyogenic  bacteria, 
inay  be  responsible  fur  the  complicating  inflammations  when  both 
occur  together,  is  not  yet  known.  The  gonococcus  is  readilj-  stained 
by  the  anilin  dyes. 


ANTHRAX. 
Ss/Honynm. — Splenic   fever;  Malignant  pustule;  Charbon;  Car- 

bUDClv. 

This  disease,  whitrh  i«  imicli  raorw  oonunon  in  the  lower  aiiintal.«, 
eBpwnally  the  berbivorti.  tlum  in  irmn,  i.s  of  infriNiiitirtt  ixTurrt'nw  in 
the  United  States,  but  sectiis  in  certain  ru^ion^  to  bo  iiiuru  euinniuii 
than  formerly. 

It  is  iniliir<Hl  in  nuui  by  acriilental  inoculation  with  the  Bacil- 
lus iinthriK^i.s,  whi*:h  Piinaes  the  diseaiw  in  the  lower  imiiiJaU.  Inocu- 
l.ition   may  owur  tlirough   the  skin  by  the  agency  of  lliua  which 


-,«. 


na.  78.— Airni»i«— KiLKMUjfT  frannjE—ar  na  Sta. 
fronamanla  VewTorkirhobadboeinhaadLIn;  roreljn  bldee.    Bacllti  UalDod  wlUi  RenUu 
tloM. 


haT6  been  feeding  on  animnis  infected  with  tins  disea*!^.  by  hniidlin^ 
th«r  rarca8»4e»  or  liidea,  or  in  olhvr  ways.  Following  this  skin  inocn- 
lationa  puKtulo  iiiapt  to  develop  — "  maliguiint  pustule" — fiud  vary- 
ing pba»oa  of  an  acute  exudative  intlnmrnatiou,  which  may  be 
linmiorrhagic,  8en)-fibrinou8.  purulont,  or  necrotic,  accompany  the 
local  proliferation  of  the  germs  (Fig,  TG).  From  this  local  source  a 
penoml  infection  may  ensue.  In  some  cases  general  infection  may 
occur  without  e^-ident  external  lewion. 

Infectiim  with  aTithmx  iimy  ixiNir  through  the  lungs,  most  often 
among  those  who  handle  infi-ctcd  wool  or  hides,  the  du«t  from  which 
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is  inhaled  ("  woul-xurtora'  diMaae").  Under  Uiosc  conditions  tli<>r{> 
nay  )»>  atK>uui.  lobular  pneumuniii  with  invulvointmt  of  tho  |]k<iira. 
medtiiUjtinum.  aad  other  adjacent  dtrut^tures.  Infection  through  the 
gastro-intestino)  canal  occurtt  throug;h  the  ingetition  of  food  contain- 
ing anthrax  A)Hirei4,  and  iiiaiit  to  be accomjianioil  with  iiiHaiiiniatoni' 
and  [HHrrotic  rluuig^-*.  wliich  are  deiiM;ril>ed  in  dotail  mnon^  losions  of 
tile  iut«>i4tintt. 

Wh^n  Ki.^norH]  infection  occur*  tho  poHt-mortoiu  appeontitix'M  vniy. 

DecoitiiRisition,  us  it  luiuul  in  Hcuh>  iiif*>ctionH.  ^>nerally  sotn  in 
(utrly.  The  blood  is  frequently  not  much  copulated  and  dark  in 
color.     Hiemorrba^i^  and  ecchymoao?  are  fn-i|uentty  found  in  the 


Piol  tt.~Baentje»  ktrrHmtiat  ifBoviiKi  tx  mi  lli«o«  vsawM  or  vt%  Lra  or  *  Mncu 
ixoa-uiTVB  wna  *  P(tb>  Cclivbr  o»  Tarn  Bifliuxv. 


li^-rouK  and  mucous  meinlimnes  and  in  various  (lUur  partH  of  the 
body. 

The  lun)<»  may  ulion-  lunntl  hfemorrba^iea  and  rEdetna,  and  the 
bmnclii  may  be  deeply  congieHtt^l.  The  pleural  oavities  may  ctmtiin 
tM>riUQ.  Tilt"  intestines  may  exhibit  the  lections  of  the  so-called  intfx- 
tinal  mgrt>sis  (see  page  477).  The  bronehinl  and  other  lytnph  n<><U:!N 
may  be  awollen.  The  Hpl.-.-!!  rimy  lie  swollen,  vorj*  dark  i»  color, 
and  soft.  S)>iiit'liiiH-9t  alimu<l  diffluent. 

Tho  lMu-illu8  wliich  caiues  tho  diseaae  may  be  found,  usimlly  in 
la^e  nurnUTB,  in  the  spleen  and  in  the  c»|iiUary  blood  veaseU. 
Mp«>iiilly  ill  the  brer  (see  Fiff.  77),  Itin^,  kidneys,  and  intestine, 

Tlie  Bacillus  anthracia  is  from  tivo  to  twooty  f  long  and  about 
<Hie  ft  biMuil,  and  i»  oft«u  idigbtly  curvud.    The  tmd*  of  the  baciUi 
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are  not  roiiinlMl.  but  siiuart'  or  Mlifclitly  ooik-jivo,  and  tl»oy  often  hang 
tof-etbor  oiid  to  oiid,  forming  thii-jul-like  structures  (see  Fig.  7?*). 
Whik'  tilt'  iKiciili  in  the  vegetative  coiulitioti  are  tatiAly  killeil.  thoy  dv- 
velop  iipi)r««  oulwilo  of  the  body  whicli  H.re  vory  invulnnriible  to  tbp 
action  of  tho  onliiwry  gi^rmicidiil  agonts  and  to  hwil,  Thoy  are  im- 
mobile and  readily  stwitmd  by  tbe  anilin  dj-en.  Th«  anthrax  btvc^dUutt 
iitn«dily  gniwn  on  artlfK-ial  cultiiroinwliaiitordiimrj'  room  tomiwru- 
tunw,  fluidifying  gelatin  and  ursiuilly  growing  out,  before  it  does  so.  in 
I  a  network  of  delicate  lines  into  the  solid  mwdium.     Tbeae  linear  or 

I  thread-likw  outgrowths  from  a  central  colony  givtt  in  punolurw  plants 

I  in  gelaiiu  tubua  u  bnisb-like  appearance  which  is  quite  chariictoriKtic. 

I  Surface  coloniett  on  agar  aiul  gelatin  platen  show  a  deliciito.  fult-likv 

f 


R*.  n.— tLldlLUni  ANTBIUCIH 


outffTowth  from  the  central  maas.  The  growth  on  potatocM  is  volu- 
minous. Inoculations  of  the  anthrax  l>acUlus  into  various  species  of 
animals  produce  the  disease.  White  initwan^mostsusceptible,  then 
gtiinna-pigttand  rabbittii.  In  the  blood  of  tho  di^vi-sed  animals  mut- 
titud««  of  the  b)tcilli  ure  found,  showing  thuir  pmlifuratioii  Ju  tbo 
blood  viwjwls  and  elsewhere.  They  are  of  especial  intereist  and  iia- 
portance  l«x-iiu»o  we  know  more  of  tlieir  life  history  than  of  almost 
any  other  of  the  bncleria,  and  Ijecanse  it  wa«  tliis  haclerium  which 
was  first  absolutely  demoiLitrat*-*!  t*)  ha  the  cause,  aJid  the  oidy  cauM!. 
of  a  well-define<l  diaeasti  in  man. 

The  virulence  of  tho  gi-rrn  may  be  greatly  reduced  by  an  exposure 
of  cultures  for  several  weeks  to  a  temjierature  of  42°  to  43"  C.  By 
iiuxulafion  with  cultures  thus  artificially  treated,  animals  may  be 
rendeivd  immune  to  infection  from  virulent  anthrax  geniiM. 


iERCULOSIS. 

PersonK  uro  Kuid  to  haw.  titburciilu^iit  wli«n  tbero  are  going  on  in 
the  btxly  itifliiininiitonF'  tin  J  iHfcrotii'  [ir<KH^«80»  uuctitiiitunyinj;  tuid  du- 
IM>nd«nt  uiHiii  tht>  iireseDce  and  i^itrtli  of  tlm  tulx>rclo  bmcilhiit. 

The  difFerenoe  betweeu  this  and  otlier  forms  of  inflammiitioa  in- 
cited by  bacteria  appears  to  be  largely  due  to  peculiar  biolo^cal 
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Fta  m— Jl  yatKOM  a»  TF««airua  ixvuuauTiiKt  (Miuut  Tir*aNcui>  a  «ra  Lnaa. 

SbSWIIiK  polrlinlnil  »lk.  niiuill  enll^  glMII  cBlU,  *al  eOkfBlMioa  wxToii*  ■(  Qi*  omllt'. 


ohumctera  of  the  tubercle  tMurillus,  and  the  f<timulatiu};  and  poisnn- 
"iid  efferts  which  are  prodiiood  up<^>n  the  tisRues  as  the  result  of  it« 
meta))<>li£in. 

The  eifect  on  tbe  body  oelU  of  the  presence  and  gn>wt)i  of  the 
tabpjvle  UicJllns  v(irie»  conBiderahly.  dependinpr  upoti  the  number 
and  virujtiucv  of  the  genus  present,  the  character  of  tbe  tissue  in 
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wiiieli  tbey  lodge,  and  the  vulnenibility  o(  th«  individual.  In  geii- 
tTul,  it  may  bu  said  tlutb  thu  bacilli  stimulate  thu  c<iiiiit-ctiv<^^ti»»iK' 
cells  in  thv'ir  vicinity  to  prolifcratiuu,  iiud  may  excite  emignition 
of  leucocytes  from  neighboriug  bkuxl  vt^ssels.  In  tins  wny  eithur 
sharply  circumscribed  or  diffuse  p-owtha  of  new  tissue  may  occur. 

These  new  tjesue  growths  may  consist  simply  of  polyhedral  cells, 
or  of  these  together  with  cells  resembling  leucocytes,  and  with  either 
or  both  of  the»e  oel!  fornirt  there  niny  be  developed  a  librous  stroma, 
Gi;uit  colls  may  be  associattid  with  the  other  cell  forms.'  Blood 
vHSsula  do  uot,  as  a  rule,  develop  in  the  new  tissue.    There  is 


FW.K).— A  SliUAiiT  TiiDEtu<ui  nuiu  a  Ltwii  Noue,  .■.  Miiiuiii  n-iIuoocL 
Tbu  gtftui  cTiiila  ari-  nni'luMul  \,f  Uii>  IwiH^iaiiDl  (utniUiiiat. 

always  a  tendency  for  the  ocerirreuco  of  coagulation  tiocrosi*  in 
the  new-fonn«i  lubcrclo  tissue  (Fig.  7'.^).     This  nuiy  cimio  on  early 

late,  and  Im)  moderate  or  oxteusivc.  The  tubercle  tiBHue  may  jwr- 
Bt  for  a  long  time  in  the  condition  of  coagulation  necrosis,  or  it 
may  ill  llii»  condition  disintegrate  and  form  larger  or  smaller  cavi- 
tices  ulcers,  etc 

Tuberculosis  occurs  moct  ci>mmonly  in  tlio  form  of  a  tulxTcuIiir 

'  For  an  accounl  nf  giiint  cclli.  wliirti  nra  foiinil  unili-r  vnriotiu  tiiziilitlniii  and 
BD)  by  no  mean*  condncd  lo  luberciUu  Inflannmniou.  cousult  Mareluind,  VUchoWs 
Ardiiv,  Bd.  scilj.,  p.  018. 
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iiiflammatiun  iifftKrtinf;  Bomo  oitu  purt  of  th«  body—"  looalizod  tubor- 
ciikNsi»."  Such  n  lotralized  tubert-uloHLn  may  retain  throughout  the 
charactera  of  a  local  intlamniatioQ ;  it  may  be  accom[iauii--d  by  the 
fUuical  eridences  of  systemic  infection  ;  it  may  i<ive  rise  lo  the  suc- 
<-«t«iive  development  of  tubercular  inllamnmtion  in  other  )>arta  of  the 
l>ody  ;  it  may^ve  ri>«e  to  a  sudden  development  of  tubercular  intlain- 
nruitions  in  nmny  parbi  of  the  b<Mly  at  the  same  time. 

It  iworiM  pn>liablo  Ihnt  sucli  liK^alixod  tulH-n-uhu*  iiiflainnuilionx 
luv  due  to  tlio  presonoe  of  the  l<ibcrclc  Uicillui*  acliii);  as  u  local  irri- 
tuiit.     Xot  infrequently  ao  ulroady  exigiiiig  gimplo  iiiHuminiitioii  he- 


nm.tl.~-DawcwtTvmmK*Mram3twiok  Atam  Vinwmn,  'r  I.IfTinil  inkmi. 

cotnea  tubercular  by  the  secondary  lo<l^me>it  at  ibs  neat,  and  action 
thetn,  of  tbo  tubercle  bncillUK. 

A  (CCTicral  infection  may  t<©  cauhmI  by  the  dtffunon  through  the 
1«idy  of  liucilli  derived  fmm  a  litcal  tiiI»crcul<><iiH.  Buch  iw  tiilwrcular 
phlebitis  or  arteritw,  or  from  thp  breukint;  into  a  vtstael  of  a  tubercu- 
lar lymph  node,  or  by  tlio  inbuhttion  into  the  lungs  of  large  num- 
bers of  bacilli. 

The  fonns  ot  inftammation  which  are  excited  by  or  accompnny 
the  tuhen-lir  bacilluf;  are  the  exudative  and  the  productive. 

Tlwi  infiiunmationa  run  an  acute,  subacute,  or  chronic  course. 
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The  lesion*  which  we  iv(n>lariy  find  are ; 
ll  Miliarj  IuImtcI*;*. 

2.  DiSufie  infljuunutliiHi  of  viiriou^  kind^  with  phei>sy  degenent- 
tion  of  the  inftammalory  pnidmrt«. 

3.  Th*!  ordinary  products  of  intlanuiuttiuD — pim,  tibrin,  serutu. 
opithoHtim,  ffraniilrtii'in  tiHaue.  mid  coimwtive  tinstie. 

Atuiociiitvd  with  alj  these  lenions  we  ijnd  the  tiibetx'U*  hacilli. 

1.  MiJiarg  luhercleH. — ^These  are  small  imxIuU-^,  of  irrpgularly 
Hpberoidal  sh^ipe  (Fi;;.  8<>),  thu  miihIIi.!)^!  Ii^irtlly  risible  to  the  iiukM 
i>ye,  the  largmt  as  birg«  fut  a  ptia.     The  stutUIer  oaes  are  gray  aiid 


Tha  clanl  onlbi  fann  p*H  of  the  hMRntrnt  auhntanoe. 

s(>mi-tran.s{i)irunt ;  tju:  larger  are  ojiaiiue,  wliiti»h  or  yellow,  especially 
lit  tlifir  ivutn-B, 

Miliary  tubercleD  do  not  nil  have  the  same  atructure. 

Some  are  oorapoaed  of  granular  matter,  of  degenerated  vtKoerttl 
tiflHUe,  and  of  epithelial  cells  an<l  pus. 

Soinv  »ni  fiimposi'd  of  a  tissue  resembling  gniiiulation  tissue. 

Soiiio  nro  cijmi»(i«i-d  of  tul>erde  tissue, -aloiio  or  associated  with 
olhiT  inflamnmtory  pnxliicts. 

The  U-rm  "  tulxtrclo  tissuu"  is  employed  to  designate  an  inflam- 
lOKtory  product  which  nuuiuwhat  resemhl<M  gmnulation  tissue.  It  W 
18 
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composed  of  a  biiwment  sulwtiinco  uud  of  colU  (Fig.  81).  The  baao- 
meut  Bubstaitce  ia  delicate  a,iiJ  finely  granular,  and  contaiiui  round 
and  oval  nuclei.  This  iHutonifnt  Huiistuni^e  luun  a  retiiiulatty)  arra:i};e- 
ment,  and  in  the  Bpncesof  the  r<*tirulura  aro  polyh«<lral,  nMcl«Mt4)d 
oclls.  Thun>  miiy  also  be  pmsent  Uio  largii  uucli-iatod  bodit^M  called 
giant  oi'lls.  Tbo!^>  giant  cvll»  do  not  alwav!*  protunt  exFtctly  tlieeame 
appMLruuoe.  Some  of  thcin  »oom  to  form  part  of,  and  to  bo  continu- 
ouB  with,  the  basement  substance  (Fig.  Si) ;  othent  are  separated  from 
the  basement  Bubstanoe,  and  look  like  large  celU  contained  in  thi* 
mwihoi*  of  the  bfUMtment  unlHitanoe.  In  some  tubercle  tisMue  the  b;isf. 
im.-nt  8utK<tjtnov,  in  otliem  the  polyhmlral  c*;IU.  in  o:herH  the  gitmt 
uvlU,  liTt)  prvdumirutut. 

Stich  tubercle  ti»siiu  i»  armnginl  in  thu  form  of  tsmutl  spheroidal 
bodies — t-uberele  gmnuln — and  of  a  diffuse  tisane.  So  that  a  miliary 
tubercle  may  bo  composed  of  one  or  more  tubercle  granuUi  and  of 
dtffitsA  tubercle  ttsaue,  to  which  may  be  added  other  intlammatorj- 
pi-u<luct8. 

Miliary  tuborclus  mity  undorgo  ch«<xty  degeiuirHtion,  or,  more 
rarely,  bo  clmnged  into  connoctivo  tiK^tio. 

The  miliary  tnberelvs  formiMl  of  granular  matter  or  of  indifferent 
round-oelled  tissue  are  mottt  comm'm  in  acute  genoml  tnberculoajs. 
The  miliary  tubercles  formed  of  well-defined  tubercle  tissue  are  most 
coniplot^-ly  developed  in  localized  tulterculosis. 

Tul(L'rcl«  ti.-^uo  infiltniKwt  and  replaces  conncctivo  timuu ;  it  fills 
cavities,  and  it  pr^>jfCt»  f mm  fri-wsnrfacv*.  Itcontjunsbut  ver)'few 
blood  vessels,  and  when  it  iufiltratosa  tissue  the  vMwels  of  that  tissue 
bncome  obliterated.  There  is  often  associated  with  it  a  jiroliferation 
(if  th«  endothelial  cells  of  ibe  arteriisa  or  an  obliterating  eudarterllis. 

If  there  is  a  suddon  formation  of  miliary  tuberclen  in  nuuiy  parts 
of  th«  Imtiy  at  the  HMne  time,  the  patient  ia  said  to  have  "general 
miliar}'  tubt-rculosis. " 

'i.  Diffuse  Inftwnmation  with  Cheet;/  Degeneration  of  the  la- 
fiammatory  Products. — This  form  of  lesion  is  found  in  the  large 
lubercidar  masses  in  the  brain,  in  the  mucous  membnine  of  the  bron- 
chi, in  large  flat  masses  on  tlie  serous  membranes,  and  in  the  dilTuse, 
chiMsy  infiltration  of  the  kidneys,  tlio  ureters,  bladder,  pniHtati.',  ti«- 
ticlo,  and  iiti^niK  Tb<>  ixinstAiit  feature  of  the  l^iort  is  tlio  duvolop- 
ment  of  an  indiPfi'rr^nt  nmiidnxdlcd  ti.-wnc  which  rapiilly  niidcrgoGS 
cheesy  degcnenttiuu.  Einbcddod  in  this  tissue  there  may  be  tubercle 
grauula.  When  the  lesion  is  far  advaticed  the  degenerative  changes 
may  involve  all  the  iulhtinnialory  products,  so  that  we  find  no 
formnl  fluuKMitn,  nothing  but  adiCFuiie,  caseous  mate*.  In  the  earlier 
stiigv>s  of  the  h^ion  the  iiidiffvr^^nt  rouad-oelled  tissue  and  Cm  tahvr- 
clo  granulii  uru  readily  demoiutratod. 
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3,  PuA,  fibrin,  serum,  epithelial  cells,  conned ive-  ii.tsne,  and 
indifferent  tixnufi  ai-e  all  found  in  varying  quantities,  either  st^pttrate- 
ly  itr  tof^'tticr,  in  thiwe  parts  of  the  botly  where  tubercular  lesions 
have  been  tiowkipoii. 

SweUing  of  tiio  ondottioliuin  of  Idood  vfsscls  is  frequently  otv»- 
moned  by  the  presence  in  the  tisain^^  of  the  tiilMircIo  bfu'ilhis. 

The  Tubeifle,  Iktcilli  are  slender,  filninentotis  bfwttirift  (Fig.  R.t). 
varying  in  lenpth  from  one-foiirtU  to  one-half  the  diameter  of  a  red 
blood  fell.  Thfty  are  frequently  curved  and  bent,  and  may  form 
^lort  chains.  Thuy  are  inuiiobile  and  stain  with  difficulty.  They 
do  not  grow  at  onlinary  tf-'iiqieratuivs,  but  at  the  lemjtoratnre  of  the 
body  on  coagulated  blcxxl  twnim  or  on  five-iKjrH'wnt  glj'ct-rin-jigar  or 


Flo  M.    ItBKninji  Baciuj,  Trrn  Pu«  Cells,  m  SFvroH. 
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on  glj-cerinated  beef  tea  they  grow  slowly,  forming  voluminous  dry, 
scaly  massed  or  wrinkled  pellicles.  Uwudlly  from  two  to  tlii'ee 
weeks  elapse  before  any  cciusidi-ialilo  growth  w^curr*  on  artificial  cul- 
ture media.  The  tubercle  biicilhis  dtw-8  not  grow  in  nature  outride 
the  bodien  of  man  and  certain  warm-blooded  animals.  It  may  retain 
its  vitality  for  many  weeks  in  the  dried  condition,  but  in  killed  by  an 
exixjsure  of  fift*?en  minutes  to  the  temperatai-e  of  Ixiiling  water.  The 
tubercle  liacilhi-t  differs  from  most  similarly  foniied  biicilli  in  tlie 
tenacity  with  which  it  retain«  the  color  when  once  it  hai»  bi>en  stained 
with  aniliii  ilyps,'  and  by  a  specinl  mode  of  staining  ita  identity  is 
tiominunly  estitbli-slied  (soo  below). 


Tlie  budUuti  of  leprosy  liua  lUe  same  property  (seepage  188), 
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It  iii,  itoweror,  tlio  vfluct  uf  tbo  living  bncilli  u|N>n  tli«  urgtmisin, 
U'kon  ititru(]u(-utl  ii]l»  it  iiitiU'r  favoniblo  ouadiHous,  which  funttahes 
the  (Mily  hIi»o1uU>  proof  of  thdr  ideatity.  Inucutation  iuto  giiimia- 
pigs,  rabbits,  and  other  aoiniBlD  of  living  ciilturee  of  th«  tuberclo 
bHcillufl  in  regularly  followed  by  a  develo)>ment  of  the  charmrt^-riiitie 
lesioiiR  (if  the  diaense. 

[I  luM  Iwvn  found  that  tuberc-lu  bucilU  which  have  been  killed  by 
boiliu({,  vr'huu  tntruduood  luto  tho  body  of  thtr  rabbit  either  beueath 
thiotkiu,  into  the  serooH  viLviticw,  or  into  th«  blood  vessels  and  the  air 
spuoes  of  the  luugs,  are  capable,  as  they  slowly  disintegrate,  of  stiuiu- 
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lating  the  cells  of  the  tissues  where  thej-  lixlf^  to  proliferution.  and 
to  Uio  prodiicttiin  of  new  ti!«Hii«  luorphotogimUy  identical  with  tu- 
berclo  tiifsiM- in  itjt  various  pbtLien  (Fig.  84).  Coagulation  necrosis, 
howevt-r.  docw  iiot  occur.  DtHul  tul)orcl©  boctlU  are  abo  niarlcedly 
cbemotactic  and  capable  of  cauxing  I<x^lI  HUppunition  and  ahttecA^. 
TlK«e  effects  seem  to  be  due  to  h  poculiar  prot«id  coiutittient  of  Xh.« 
jirotoplnsni  of  the  tubercle  bnciUtM. 

■  Fuf  turtbcrdcUib  cuouemliif  (be  cir«eu  of  dMd  Uiberde  Iwdlll  (■  Ih*  body  mm 
PnMm  ant  Bfdtnpyl,  Kc«  York  MeiJtctl  JottmaL.  June  4Ui  •od  Wtb,  IS91.  kud 
pytuUr*.  iUd..  Draontoor  ith.  1801. 
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The  number  of  buc-illi  which  nro  pnfifiit  in  Hip  lesions  of  t  nlxr- 
culoeb  is  eubjett  to  gretit  variittions.  Thuy  an>  iisiually  iibundtint  in 
the  vraUa  and  contents  of  phthisical  cavitii*-*.  ivnd  in  tiilwrele  tissue 
»vhich  ift  mulorj^iing  chi^p^y  doH^e aeration  and  di»iiiilegrntuni.  In 
thiiRi  sitiiatiuiti*  ihwy  may  liy  fmiiid  ia  nij-riaiis.  formin^f  w>metiiue8H 
hin^  part  of  tho  dtsintot^atod  mnsa.  Tbey  are  fotuid  in  oella  and 
tiL'titterud  among  thetii.  Sometiinus  they  are  prvstfat  in  considftrable 
uumbers  in  the  ;,fiant  cells  of  miliary  ttibercles.  la  tho  ar«t«> 
^aeral  tabereuiosis  of  children  they  are  often  present  in  enormous 
Durabors,  [iarti<-tilarly  in  tho  hings.  They  may  be  fouad  ia  tuliercu- 
-lar  inflAtnmation  in  any  |i;Lrt  of  tho  l>ody,  aad  have  bei^i  neen  in 
the  bloo<I.  Tho  bju-illi  aro  almost  onifitaatly  fovnid  ia  tla-  >ipaUL  of 
|)Htients  saffering  from  piilmoaary  ttiberculosi?!.  iiiid  thoir  prexvace 
sometimes  affords  valaablo  diagiiot^tic  aid  in  early  stages  or  obscure 
forma  of  the  disease. 

Under  a  variety  of  conditions,  especially  in  the  older  tubercular 
lesions,  the  bacilli  may  not  be  demoustrable.  This  »ippari-tit  occa- 
siuiiiU  abaeiic^i  of  tho  bacilli  is  prolwihly  due  either  to  their  <Hi!4ipp«ar- 
ance  as  the  priM-t'w.t  jfrows  older,  or  to  some  uaiciiown  cbau^jes  which 
interfuru  with  the  ordinary  staining  procedures. 

In  human  boings  cn.ses  of  direct  local  inoculation  of  tub^xrulosis 
have  been  reported,  but  they  are  not  very  ciannion. 

There  seems  to  lie  no  doubt  that  the  bacilli  can  be  introducotl 
into  the  alinieulary  canal  by  iafoct«d  milk  and  meat.  It  is  still  un- 
certain, iiowover,  how  often  such  a  mode  of  infection  really  takes 
phK'e. 

The  ordinary  way  for  tubercle  bacilli  to  bo  introduced  into  (be 
human  body  seems  to  be  by  the  air  inspired  into  the  lungs,  charged 
with  infectious  dust.  Dust  in  roonw  and  places  freipicntod  by  un- 
cleaidy  consumptives  may  l)ecome  infectious  by  an  intermingling 
witJi  its  [i«rliclos  of  doating  particles  of  dried  sputiim  containing 
the  iiviiig  baeilli. 


MBTHODH  OF  STAININO  THE  TUBERCt.K  BACILLUS, 

Jn  Flnida. — For  the  examination  of  fluida,  such  as  sputum, 
etc.,  the  nuiti'rial  should  be  spread  in  a  thin  layer  on  a  cover  glass, 
dried  in  the  air,  and  then  passed  thrice  through  the  dame  (see  page 
i:!0). 

A  variety  of  methods  are  in  vogue  tor  staining  the  tul)ercle  ImcU- 
ll»,  most  of  them  ln>ing  mme  or  less  unessential  modifications  of  the 
ongimd  process  formulated  by  Koch  and  Ehrlieh.  The  staining 
fluid  which  we  have  found  most  generally  useful  is  known  as  Ziehl's 
solution.     This  ia  made  by  adding  to  a  tive-per-cent  atjneous  solution 
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of  oirboHc  ncid  uUnit  on«<tentb  its  volume  of  saturated  aloohoUc  w>- 
lution  of  fucbHiD.  TbiH  curbolic  fuch«in  wiU  ke«p  utiohauiced  for  a 
long  time. 

The  prepnred  cover  glawi  is  floated  in  a  watch  f^Iasx  or  porcelain 
capetuU— spwimen  side  down — on  this  ctdoring  fluid,  and  iftmtly 
Itoilcd  U>r  fn>m  1hr<*  to  five  minut*-**. 

Thtf  cntirt'  KiKKrimuii  in  thiii*  (-iHnplMoly  ftainoii,  tiiliorclo  bticill), 
tusue  tiltrnivntt;.  uiid  utli«r  biurtvriii  n'liii.'ii  may  l>o  prtMi'iit.  all  in  the 
aame  way.  The  next  i^tep  ia  to  remove  the  color  with  lund  froin  all 
the  structures  which  may  be  intemiinfiled  with  the  tubercle  bacilli; 
tlie  latter,  owing:  to  the  tenacity  with  whicli  they  retain  the  color, 
being  but  slightly  afftM^iid.  This  is  done  by  dipping  the  cover  gtiwK 
into  an  ni}U(i}ui«  or  aUvholic  mhition  of  five.|>«>r-c<-nt  xulpliuric  «ci<i, 
and  idiHkiii);  it  td>oiit  for  a  few  HtH\)ridH.  The  jwid  may  Iw  ov<jn  a 
little  more  dilute  than  thi«.  Under  thu  influeuoo  of  the  acid  the 
specimen  on  tlie  cover  glass  lo«o«  it*j  red  color  and  becomes  gray  or 
otJorless.  It  is  then  thoroughly  riniwd  in  three  or  four  successive 
portions  of  alcohol,  and  finally  in  water.  By  this  manipulati^m  the 
rod  color  may  Ik!  to  a  sli^it  extent  restored. 

Care  should  be  taken  not  to  expo*j  the  9iH>nimen  too  long  to  the 
action  of  tlie  acid.  bocauHO  then  the  biK'illi  may  bo  al»o  partially  or 
completely  decolorized.  A  litllo  experience  will  enable  the  experi* 
menter  to  judge  of  the  proper  time  for  the  action  of  the  acid. 

The  sperimens  nwiy  be  stwlied  in  water  with  the  use  of  a  high* 
power  len» — preferably  an  oil  immersion — and  the  Abl»e  oondouiwr, 
or  tliuy  may  bn  dried  in  the  air  and  mounted  in  balsam. 

Inasmuch  an  not  iiifn>"jneutly  some  other  [Hi('ti>ria  bwiides  the 
tubercle  btioilli  ri^tain  a  slight  hmI  ci>lor,  it  is  well,  after  the  specimen 
is  rinsed  in  water,  to  float  the  cover  glatw  for  a  few  minutes  in  a 
dilute  aqueous  solution  of  methyluu  blue,  which  will  replace  tlie  red 
color  in  all  of  the  bacteria  exoept  the  tubercle  bacilli,  thus  forming  a 
marked  color  cimtrast  between  tliem. 

Variom  other  anilin  dyes  may  be  uaed  iost^ad  of  tbo  fuchsin,  and 
there  are  variotts  minor  modilJcations  of  the^  procom  which  are  often 
employed  :  but,  on  the  whole,  for  routine  sputum  examinations  we 
recommend  the  method  hen."  given. 

In  S^tions. — TbiuMMTtiomi  of  tubercular  tissue  which  has  been 
bardoneal  in  alcohol  are  stained  In  the  same  way,  exct^pt  tluit  iustoid 
of  hastening  the  proct^ss  by  heating,  which  is  apt  to  shrivel  the  sec- 
tions, they  must  lie  in  the  dye  for  from  twelve  to  twenty-four  hours. 
Aft«r  deooloriuition  by  acid  and  dehydration  l>y  Hky>hol  the  sections 
are  cleared  in  od  of  cloviv  and  mounteal  in  bidsam.  In  s)H-t'imenii 
prepanxl  in  this  way  the  bacilli  stand  out  as  sharply  detininl  nlendor 
rods  or  filaments  on  the  uucolorod  or  but  slightly  tintci)  hackgromid. 
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For  poipcses  of  dmple  recognirion  of  th^  bacilli  in  sections  it 
aeems  to  the  writer  usually  better  to  have  oo  tvlor  in  the  ptviviration 
other  than  that  which  the  tubercle  bacilli  p«.t$se«&  But  it  is  often 
convenient  to  deiaonstrate  the  nuclei  of  the  cells  at  the  same  time, 
and  this  may  be  accomplished  by  stainii^  Ughtly  afterwartl  with 
a  dilute  solution  of  some  color  which  will  cvtntrast  with  that  of  the 
bacilli,  such  as  Bismarck  brown  or  methvlea  blue.  ' 


'  Tbe  mnaounoemcm  of  the  diacorerv  or  ihe  Baeilliu  lubeivuloAU  br  Koch  wot 
made  Id  the  BrrUner  klin.  Wocheiuchrift,  IS^,  Xd.  13.  A.  mwl  etatwralc  ud 
Tklnable  article  on  the  nme  subject  br  K"e\  U  ooataiDed  in  Ihe  "  Milthelluugeo  biu 
dem  EBlseriichen  GesundheitMiate,"  toI.  ii. 

The  Twy  ralumiEioiis  lileraiure  on  Ihe  subjei,-!  of  the  tubercle  bacillus  which  has 
accumulated  since  1832  ia  for  the  moat  part  acaliereil  through  the  Gt'rmDD.  Kui;IUh. 
and  French  Journals.  It  inar  be  best  obtaiaed  br  coasuttlng  files  of  the  Indt'x  M«ili- 
cua  of  dales  since  April.  I3i2.  or  Biimj-irUn't  '' Jahresbericht  tlberiiie  Fort^'hrittc 
in  der  Lebre  vud  dca  pulhogenea  MikroorsanUmen." 


LUPUS. 

Tliw  form  of  iotlaninuition  iiKwt  f  rie<|tiently  oocura  in  tl»e  skin  of  tlie 
fttw.  but  Jibo  in  tJie  ramwiis  nuimbriuie  of  the  niotttli.  jihttrynx,  ojn- 
juuctivu,  vulva.  andvti{^uM.  Tho  lesion  o<)n»Ut--<  of  !<iiiail,  multiple 
Qoduled  ot  new-formw)  titwue,  somen-bat  ivseinbliiig  ^"^ulHtioa  tis- 
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Pm.  I0>— Ltv««  or  Wiea. 

Rue,  in  tliocutU  or  muousa  and  Hu1intu>.-iK>a.  B}-  the  fonnatioa  of  new 
noduU-M  HD4l  a  more  diffuite  celluUir  infiltration  of  the  tis-ine  ImHwmh 
t]iom,  the  lesion  tenda  to  sprend,  and  by  the  confluence  of  X\w  inSl- 
tr»1<^<d  portions  a  denso  and  more  or  less  extenHive  nrvH  of  nwlular  in- 
filtratiuu  nuiy  befomruid.     Tliere  may  be  an  exceM<iv(>  production  mid 
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exfoliation  of  epidermis  over  the  infiltrated  area,  or  an  iik^cration  nf 
the  new  tissue. 

Microscopical  exajiiiiiatioii  showa  the  lesiou  to  consist  iu  the  for- 
mation of  tissue  compoHed  of  small  Hpheroidal  cells  intermingleil 
with  variable  numbers  of  larger,  no-called  epithelioid  cells  and  cell 
masses,  and  in  many  cases  with  giant  cells  (Fig.  85).  In  some 
cases  a  woU-raarked  reticuhun  i.s  present  between  tlie  new  cells,  and 
these  lire  often  grouped  in  masses  aroimd  the  bluod  vesiK'ls.  In  some 
cases  there  is,  without  previous  ulceration,  a  formation  of  new  con- 
nective tissue  in  the  diseased  area,  and  a  well-marked  cicatrization  ; 
in  other  cases  the  cells  and  intercellular  substance  undergo  a  disin- 
tegration which  leads  to  ulceration. 

The  morpholo^cal  characters  of  the  lesion  long  ago  led  to  the 
conjecture  that  lupus  was  in  reality  h  fonn  of  tubercular  indamma- 
tion.  This  view  has  now  become  established  by  the  numerous  obser- 
vations which  show  the  very  constant  presence  of  the  tiil)ercle  ba- 
cillus in  small  numbers  at  the  seat  of  inflammation.  It  is  not 
unlikely,  however,  that  in  the  clinical  group  of  diseases  called  lupus 
there  may  be  lesions  which  are  not  caused  by  the  tubercle  bacillus. 
More  exact  bacterial  studies  must  be  made  before  this  point  can  bt' 
fully  decided. 
17 


LEPROSY. 

T^pra  (Ij<*pro9y). — Tiiisi  form  <>f  iiiriiuiimation  wchararterizetl  bj- 
tbo  (lL-vulu|)iiiviit  of  iiuiiubtr  hiiU  wnnotiinuj  dilTiuto  iiULHsfs  of  ttHsue, 
eoattuHag  of  lur^T  nnd  fuoiilKT  cells  of  vurioit$  Hliu[x-M^^)>lmroidal, 
fiisifonn.  nml  l)niiiclii»d.  with  »  fibrous  stroma— tbo  wbuli?  ftiHin-wliat 
reeemlMiiig  gruiiuliitiun  tii»<iio.  The  new  Iihsub  i*  inu^t  fnxiiiciitly 
fi»TU€d  in  the  most  exposed  parts  of  \ho  Bkin,  as  tlie  iacv,  kimdM, 
lUiJ  feet,  but  it  niny  m^eiir  in  the  itkin  of  any  jiart  of  tbe  body.  It 
is  fomitHl  more  raivly  ill  tbo  »iilx;iitji»oou»  oonnoctive  tissue,  in  in- 
tmfascicular  coiiiHX-tive  tisMue  of  nerre»,  in  tbe  vi»i'ora,  and  in  the 
mucous  moinhmni'K.     The  mucous  membranes  nuwt  f  i-equently  af- 
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fecte*!  are  those  of  the  eye,  aosu,  mouth,  and  larynx.  Tiio  nodulm* 
may  be  very  small  or  as  large  as  u  walnut,  and  may  bo  nngloacir 
joiniHl  ttigelher  in  groniw  or  massL-s,  The  tinnuii  of  thu  ptirt  in  which 
tho  iii'W  fonnalion  o«-i:ira  may  lie  atroj)hi',id  luid  n'pbifod  by,  or  may 
rMmiin  int^Tiningbtl  witli,  the  lepnitis  tissue,  or  it  may  be  hypertro- 
phieil.  Tliti  nodulott  uuty  ]x.-riti:<t  for  n  loug  time  withont  undergo- 
ing any  apparent  change,  or  they  may  tutftvu  antl  brv-ak  down,  form- 
ing lUcers  ;  but  ulceration,  exct^^pt  in  thu  mucous  m<^'mbnmoH.  l»  said 
usually  to  occur  an  tho  result  of  injury  or  unu»ual  expu«un.\  Th«> 
leprous  tiMtutt  may  ohungu  without  uU^mtion  into  cicatricial  tiiwuv, 
or  cicatrization  may  follow  ulcenitioo. 
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Various  ftpcondary  leHions  and  ilistiirbaiiops  of  nerve-  fuiiotiou  luv 
tis«x^'iiite(l  with  the  formation  of  [(^pronrt  tisane  in  the  iier%'e  antl  cen- 
tral nervoua  Byatem,  but  thi^ae  wo  cannot  cun»i«i»r  h«ro. 

In  all  the  jiriinarv  li'siotis  of  k'protty,  Iwu-illi  nro  ftiiid  to  bo  pri>- 
sent,  niuslly  in  the  colls,  and  purtk-idjirly  in  tho  Isiryt-r  tniiis parent 
sjilieroidiil  forms,  but  aometimos  free  in  the  intercellular  subfittinof. 
Tho  bat^illi  have  been  found  iu  the  wkin,  mucous  membrane  of  tJie 
mouth  and  larynx,  in  ]»t>ri|ihoral  nerves,  in  the  <'ornoa,  in  rartilai,'*- , 
in  the  testicles,  and  in  lymph  nodos.  Sometimes  the  cells  conlaiii 
but  few  bacilli,  but  tbcj'  iirt*  fn-'iuontly  cvowdod  willi  them.  Thi- 
bacilli  jiro  from  4  to  fi  ;i  long  niid  very  slander,  btijiig  usnully  hfv* 
than  1  >i  in  tlik-kiicHs.  Tliey  iiro  sunH-tinic*  pi^nttil  nt  thoonds  nnd 
somoliinivt  present  spheroidal  swallinys  (Fig,  W!l.  They  urt'  capH- 
blouf  BpoDtaneoits  movement.  In  their  comportment  toward  HtHinint* 
agents,  as  well  as  in  general  morpholoffical  cbaraetere.  they  consid- 
erably reseinlile  the  Bacillus  tuberculosis,  but  they  are  more  readily 
stained.  They  may  bi-  stjuntil  with  fiichsin  or  gentian  violet  by  the 
ordiiuiry  mr'thotl.  or  by  the  lucthod  cniploywl  for  staining  the  tuber- 
cle Iitu-il1u:«. 

According  to  Neisser,  the  lepra  bacillur)  may  Ixt  artificiiilly  culti- 
vated at  hotly  temperature  on  blood  semm  and  on  boiled  v^ggn. 

It  as  said  to  gniw  on  glycerin-agar  %vitlj  two  per  cent  of  sugar, 
in  tubeaaealcil  to  rotjuu  the  moisture. ' 

Animal  int)Cul)ition«  hiive  not  as  yet  given  iwisitive  result*. 

TW  roasonable  conjecture  that  the  Biu-illus*  ]i-pr»  causes  the  le- 
^Otut  of  leprosy  depends  as  yet  largely  uixm  tho  constancy  of  its 
occurrence  in  the  disease,  ita  absence  under  other  conditions,  and 
upon  its  relations  to  the  cella  of  the  new  growth.. 

The  Btnicture  of  the  new  growth,  the  absence  of  coagulation  ne- 
crosis, and  tho  peculiar  grouping  of  the  bacilli  lu  the  large  transpa- 
rent cells  are  diaractera  which  usually  clearly  distinguish  the  leHions 
caused  by  the  leprosy  bacillus  from  those  uf  tuberculosis. 
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SYPHILIS. 


TIiw  fonn  of  mflaiiii>Uitii>i)  in  in  many  TO9it«xit.-*  inorpiiolutfically 
bimiW  to  tile  tuborL'tilar  aiul  U  protmbly  Jitu  to  ibu  protmncu  in  lliv 
body  of  sunie  fomt  of  lutctvriii.  Tlitit  tliii*  i»  ho,  however,  we  du  unt 
t*rtainly  kiiow  ;  we  only  ju(lt^>  of  it»  prub»Lility  by  infort'Dce,  The 
charartenKtic  le»ion  of  sypliilis  consists  iu  a  mope  or  less  circuni- 
ttcribed  formation  of  new  tissue.  Thin  new  tissue  may  be  made  Dp 
largely  of  smalt  spheroidal  oelb,  or  of  thtwi^  with  itolrhedra)  reilx 
(F%.  i>7),  uud  of  occasional  giant  cells.     All  of  th<'?«  now  evil 
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nwtset,  which  may  be  very  ntnall  or  occupy  large  arfon,  tend  tii 
undent  ooitguhitiun  nwn«i»  aiuI  to  dimntegratit  at  the  ivntres. 
Tbey  may  l»e  c»inverte<l  into  cit^'utrioial  tisittiv.  The  ih>w  ti^tuM  in 
^-^-pliihtic  iiilhmimation  contain,  aa  a  ml<?,  few  blou<l  ii-sm.'!)*.  It  may 
form  diffui4i<ly  or  iu  ctrcuinscriltetl  iita.'wes.  The  endothelial  ivUa  of 
the  bliiod  voHSfila  ni>ar  the  iiiilmnmatory  fori  in  syphilitii-  inllHm* 
Illation  are  not  infreciuently  xn'ollen  and  may  proliferate  (Fig.  SS). 
Tbo  ve«*uU  nuiy  otlicrwiwc  nndorgo  extensive  clianges. 
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III  tlif}  printary  lesion,  which  i»  cuUod  chancre,  there  is  a  stnall 
sphomi<laI-<vll  iiifiltnttion  of  tlie  connective  tissue,  proliferation  of 
foMiiGctiv*!- tissue  (xAU.  aiid  an  occiwioual  lievoiopment  nf  ^ant  cells. 
This  new  Uj««o  may  become  necrotic  or  ulivrate  or  become  cica- 
tridal. 

FoIIoiii-injj  the  primary  Ie«on  ibcitt  may  bo  infhvmitiation  uf  tin- 
lymph  uixi«M,  of  the  Hkiii  atiil  inu(^x>UM  mcmbnutw^,  of  tlif  ixmos  iukI 
visweni. 

(>D4>  of  the  ino!it  chanu'tvristiL-  p)iiu»«  of  the  secotidary  influii: 
tioiM  of  (typhiliK  remilts  in  the  formation  of  maHses  of  new  tiaaual 
i-oltecl  tjniiimutft. 

The  Bmaller  gummata  consist  of  a  mass  of  small  sjiheroidal 
and  epitholioitl  colis  (ttut;  Fi^;.  H~).     As  the^  evil  uiasAcs  gvitw  largei- 
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thov  are  apt  to  become  necrotic  at  the  oontre,  and  ww  may  then  have, 
tw  iw«n  by  tin-  naked  eye.  u  grayish -white,  usually  firm  ma.-(s,  with 
H  more  or  1«»»  duiwo  and  irrejjular  cheesy  centro  ami  a  transluceat. 
often  radially  striat<^td  border  of  dense  fibrous  tissuy  (see  Fid.  a-l"). 

A  bacillus  closely  n>**uibling  the  tubercle  hucillus  in  form  and 
size  has  been  described  by  I.ustgarten  antl  others  as  occurring  in  tJi« 
lD»ion8  of  Ryphilis.  It  id  found  in  very  small  numbers.  A  dii*tinctly 
charactvristio  nnxie  of  stHinirig  is  not  known,  and  it  lum  never  been 
cultivatotl  on  ai'titicial  metiia  ;  j^o  that  ihe  o\idHn(X*  tlmt  ibis  bacillus 
U  the  cause  of  syphiUtic  inilamntiition  docs  nut  nppwir  to  us  at  all 
convincing. 

For  further  details  njgiirdiug  syphilitic  loiuoas  see  Changes  in  the 
Yiacora,  Fart  III. 


RHINO8CLER0MA. 

This  disease,  which  occurs  especially  in  eastern  Europe  and 
occasionally  in  other  parts  of  the  world,  is  a  chronic  intiamination  of 
the  Basal,  pharyngeal,  and  laryngeal  mucous  membrane.  In  this 
inflammation  a  diffuse  or  nodular  formation  of  new  tissue,  some- 
what reaembhng  granulation  tissue,  occurs,  which  tends  U>  assume 
a  dense  cicatricial  character. 

Constantly  associated  with  this  lesion  is  a  bacillus  ctilloil  Bacil- 
lus rhinoscleromaiia,  to  yvhich  the  lesion  apiieara  to  lie  duo.  This 
bacillus  in  many  of  its  morphological  and  biological  characters 
closely  resembles  the  Bacillus  pneumoniae  of  Friedlander.  It  need 
not  be  further  described  here. 


GLANDERS— FARC  V. 


These  ruuiiRB  are  jfiveii  to  two  varieties  of  the  same  cliseaae.  The 
diaetuM)  ori^iiatot  in  the  horse  anil  <K'fura  in  man  by  coiitatfion. 

In  the  }iorm  we  find  fotir  varieties  of  the  dioease :  chronic  nmi 
Hcutv  ji;ljini]i*r!*,  rhronic  nnil  firiit«  farc-y. 

1.  Vlironic  Oiuiiilers. — Th«  diitetiso  bc^ns  Jii  tlie  tinicous  muiu- 
l>rauL>  of  tiie  nose.  SiniUl,  whitieh  riodtileet,  (^uiiipuitud  of  umall 
spheroidal  c^ellB,  are  foniied  in  the  iiiuo.>iia  inonibrunu.  Those  Doduleu 
aoften  and  iiltrerate.  The  sjimo  n<.>dulfs  may  be  found  in  the  lai-ynx. 
tracliea,  and  bronchi.  Tlie  ulcerations  may  remain  anperfidal,  or 
they  may  i^xtt^iiil  and  attack  the  subjacent  cartibige  and  lioiie.  Nod- 
uVtf.  of  tlie  »iinii-  Itind  nmy  lie  found  in  thi^  hings. 

'-J.  Aiufe  GliiHtlfnt. — Th»'rt>  is  tlio  »iun<*  formation  of  notluleB. 
whicli  soften  and  ulcerato  ;  but  thi-y  are  accompiuiiwi  with  an  in- 
tense itiflammatioii  of  tho  mistd  mucous  inembrune.  and  the  diseane 
runs  a  rapid  course, 

3.  ('hronic  Faixy. — The  lymph  nodes  and  veesei^  become  eii- 
liirgiMl,  iiud  nodules  are  formed  in  the  akin,  lungft,  aiid  other  vis- 
it-nt.  The  lymph  n<Hli.'8  become  clitiwy,  or  soften  and  iiuppurate. 
Tho  (.■utanwm.s  nocluVs  soften  and  Hupjmrate. 

4.  Acute  Farcy. — Tliere  are  the  same  leidons  of  the  h*mphaticH. 
and  nodules  and  absoossos  itre  found  in  tho  skin.  There  are  also  ntxl- 
ul*^  in,  and  infljimination  of,  the  iiusal  mucous  membrane,  and  the 
disi'jiwo  niiift  an  acute  course. 

In  luiin  tho  di.swiae  occurs  in  an  acute  and  a  clin>tiic  form,  hut 
does  not  exjictly  roB<:itnblw  any  of  the  varieties  of  the  disease  in  the 
horse. 

The  acute  disease  runs  a  rapid  and  malignant  course.  The  »ldn 
may  bo  covoi-ed  with  a  piistuhir  eruption.  Furuncles,  carbimclee. 
and  abscrssefi  are  found  beneath  the  skin  and  in  tlie  muscles.  Nod- 
ules are  found  in  tho  nasal  mucous  membrane,  the  hui^.  kidneys. 
te«tes,  Bploen,  and  liver.  The  joints  may  l)e  inflainnd,  and  there  may 
beoBteumyelilis. 

Tho  diseiLse  may  begin  at  a  single  point,  so  tluit  it  may  be  mis- 
taken for  a  carbuncle  or  a  giingn-iions  eryxi|x'las. 

Tht  chronic  form  of  the  disoit:^-  is  ^till  more  difficult  of  diagiii 
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The  niMluW  (px)w  veiy  slowly,  are  hard,  and  may  occur  in  groups 
iir  like  a  string  of  l)eadB.  The  nodules  may  soften  and  form  chronic 
ulcers. 

A  slender  bacillus,  called  Bacillus  mallei,  has  been  proven  to  be 
the  ciiuse  of  glanders  both  in  man  and  animals.  The  bacilli  occm-, 
either  scattered  or  in  masses,  in  the  areas  of  fresh  inflammation,  are 
lessabuudant  iu  older  foci,  and  have  been  found  in  the  blood  of  af- 
fected individuals. 


Fio.  tW.— BjciLUi  '*"'" 

The  glanders  bacillus  considerably  reeeiubles  the  tubercle  bacillus 
in  size  and  form,  but  is  a  Uttie  thicker  (Fig.  89).  It  often  occurs  in 
pairs  or  short  chains,  and  is  motile.  When  stained  the  bacilli  often 
show  central  clear  spaces.  They  grow  best  at  body  temperature  and 
on  the  ordinary  culture  media.  The  growth  is  in  general  somewhat 
viscous.  On  potato  or  potato  pulp  it  forms  an  abundant  yellowish 
mass,  gradually  turning  brown.  Inoculation  of  cultures  into  buh- 
oeptible  animak,  such  as  the  field  mouse,  guinea-pig,  horse,  etc.,  give 
positive  residts.  The  Bacillus  mallei,  either  in  culture  or  in  tissue,  in 
best  Btaine<l  by  Loffler's  methylen  blue  solution  or  with  gentian  \iolet. 


TYPHOID  FEVER.' 


The  leaionn  of  trphoiil  fever  are  iwuftlly  woll  nvvrk«(I  (ind  con- 
stant,    Th^-y  injiy  cunveiiienlly  Iw  diviilod  into  two  cIhsscs  : 

I.  ThutJe  wliich  are  chiinictoristit'  of  tho  dtHPii^^fi.  To  tins  c1a>w 
iRiIong  the  chfingcs  in  the  h-mph  noiUilos  (follieles)  of  the  int<?s- 
tincs.  in  the  mesenteric  hinph  notles  (lymph  ghmds).  and  in  the 
Hpleen. 

II.  Those  which  are  very  frei[iiently  found  ivith  this  fever  and  yet 
are  not  j>eouli)ir  to  it.  To  this  class  heloug  tho  chnugcs  in  the  parotid 
and  pancreas,  the  degenerations  in  tho  liver,  kidneys,  and  voluntary 
musfli's,  thromlKjsis  of  the  IiIoimJ  ves-sels,  infarctions,  diseasoa  of  the 
lungs,  and  suppuration  of  tho  eonni'Ctivo  tissue  in  various  places. 

L  Ttie  Intestines. — The  legions  of  the  intestines  consist  in  an 
inflHinmatory  enlargement  and  suhsecjuent  degeneration  of  the  soli- 
tary lymph  noihiles  and  Payer's  patches. 

The  proreas  appears  to  begin  with  a  catarrhal  inflammation  of  th» 
mucou.4  memhraue,  accompanied  or  immttdiately  followed  hy  changes 
in  tho  lymph  nodnlcs.  Tin;  lotions  in  the  lympli  no(hilea  hegin  e^irly; 
tliey  have  iK-en  i>l>sorved  in  jn-rsoni*  who  have  dieil  forty-seven  honrs 
after  the  commencement  of  tho  dihicase. 

The  increase  in  size  of  the  agminated  and  solitary  nodules  may 
be  rapid  or  gradual.  The  nodules  may  be  only  slightly  enlarged,  or 
may  project  so  aa  to  fill  uji  the  carity  of  the  intestine.  Tlie  oidargc- 
ment  is  usually  more  marked  in  the  agminated  than  in  tho  Rolitary 
nodules.  Usually  the  whole  nf  a  Peyor's  patch  will  be  enltirged.  hut 
sometimes  only  a  part  of  it.  If  the  enlargement  is  gradual  the 
different  nodules  which  make  up  u  Peyer's  patch  are  enlarged,  while 
the  septa  between  them  remain  hut  little  changed  and  ^ve  tho  patch 
an  uneven  apj>earanee. 

The  patches  which  are  only  moderately  enlarged  are  of  reddish  or 
reildish-gray  color,  are  snft  aiul  t*j>ongy,  ami  their  edges  blend  gnuUi- 
alty  with  the  adji)iiiing  inticoua  memhraue.  The  patches  which  are 
more  intensely  affected  are  of  gray  <)r  liri)Wni;ili  color,  of  firm  consis- 
tencti,  and  riue  abruptly  from  the  surrounding  mucous  membrane,  or 

'  Tbe  moit  complete  (lescript  to  a  of  the  lesIODi  oftfphotii  fever  Is  tliat  given  by 
Hoffmann.  ••  Abilominul  TypliuB,"  18fl9. 
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even  orerhang  it  like  u  iiiimhrooni.  Tho  lnrgvttt  pnt^rlu-x  nru  some- 
tiiu(>:«  mnre  than  threc-eightlis  of  nri  hicli  lliiok. 

Tlio  uulitrgt'iiiftil  and  inQUratioii  iiifiy  H|>nHul  from  tho  piitcheo  fo 
tlic  eurruuiKlinjj  mut-ous  mcmbntne,  so  that  the  patchoi  u|>p<>ar  very 
Uti^<:  n  number  of  them  may  become  txised  tof^etlier,  and  there  may 
be  even  an  aimular  infiltration  entirely  around  the  lower  end  of  the 
ileum. 

'flte  inflUratioii  of  tbePeyer'a  jiatchos  may  alw  extend  outward 
into  the  mu«><-ulAr  coat,  and  even  appear  benvtith  imd  in  the  periloueal 
coat  ait  tuuatl.  gray,  rnuiidcd  in.Hlitt'-ti.  This  condition  ia  usually 
Futmd  only  with  a  few  patL-hL*8  in  tho  lower  end  of  the  ileum  ;  some- 
times in  the  cojcimi  and  appendix  vermiformis.  These  little  gray 
nodules  usually  correspond  to  diupjineii  patohea  beneath  them  ;  souh'- 
times  they  appear  to  excite  an  intlami nation  of  tlie  {K-i'itiiiii.^um. 
acctim|HUiied  by  the  (>rcwlnrtion  of  n«m1>ers  of  Rimilar  noduK^  itll 
over  that  inembraiii-.  HotTmann  <h*j»crilK-8  a  cam  in  which  the  inflam- 
mation extended  to  the  pk-ura,  with  the  production  of  »imil»r  nodules 
there. 

The  solitary  nodules  are  affected  in  the  same  way  aa  Peyer'i* 
patcheft.  They  nuty  he  hardly  enlarged  at  all,  or  he  <]uite  prominent, 
OT  may  bo  alTeeted  over  a  Itu-ger  pfirtiim  of  the  intestine  (ban  ani  the 
patches.  Very  ran^-ly  th«  soUtai^'iiiHluUtt*  are  enlargetl,  while  the 
patches  are  not  at  all  or  but  slightly  alTet^vd. 

The  ioHammation  and  enlargt^'menl  of  the  itgmiuated  and  solitary 
nodules  are  followed  by  a  healing  process.  The  character  of  tliis 
process  varies  according  to  the  inteoidty  of  the  previous  inflammation. 

1.  If  the  di-iease  wiis  mild  and  the  enlart;ement  of  the  nodulfH 
moderate,  the  enlargitnicnt  gradually  disa|i|M^us  and  they  n-i^nme 
tlieir  nomud  apjtuurani'e. 

'3.  In  moduratu  ciilargi.'>menti(  the  retrognwte  praroi<«VM  nffwt  finrt 
the  nodules,  and  leave  the  septa  between  them  still  swollen  and 
prominent.  This  givot  to  tho  surface  of  a  }HitcU  a  reticulated  ap- 
jienranea.  After  a  time,  however,  the  entire  patch  becomeH  flat- 
teuwd  and  uniform. 

3.  The  Solitary  lUKltitt^  or  the  !>ci>nf9ite  nolides  of  it,  patch  soften, 
break  down,  anil  their  i>>nti-nl«  are  <tiwhargiil  with  some  attvndunt 
liAMiiorrhage.  This  li.^tvi«  a  bluish-gray  pigmentatiun  in  the  situa- 
tion of  each  nodule.     This  pigmentation  may  r«_'in)tin  for  yiutni. 

i.  In  more  Wivere  types  of  the  diseiiise  the  enlargement  of  the  nod- 
ules ends  in  ulceration.     This  takea  place  iu  two  ways : 

(a)  The  wnlar^fed  noduK>(«  soften,  break  down,  and  discharge  into 
the  intestine.  In  this  way  are  formed  suudi  ulcn^r^.  TIicm^i  ulown« 
increase  in  size  by  the  same  softening  proeos*.  which  gmdually  at- 
tackn  their  edgeft.  and  in  this  way  ulcers  of  large  size  luuy  be  formed. 


4 


THE  tSFECTIOUti  DISEASES. 


191 


Tha  ulcerB  may  extend  outwaH  only  to  the  peritoneal  coat,  ot  they 
nmy  involve  tlie  prritonenl  oiwit  alw)  ami  jtcrforato. 

(ft)  In  the  sevorest  forms  of  tho  (iiiwfisu  consitlBniblo  portions  vt 
the  enlarRed  pjvtches  slough,  are  debivhed.  and  leave  large  uleorB  with 
thick.  overhanRing  edi^es.  The  alough  may  involve  only  the  nod- 
nK*s,  or  it  luay  invoiv«  also  thi>  mnsnular  and  ]>eritoiieal  coats. 
Thfso  iiioTs*  also  may  aftvrward  inoreii.se  iu  size,  and  several  of 
them  may  bo  joinwl  together. 

If  tho  iiatient  n-c overs  the  ulcers  cictttrixe,  their  <?d(^8  become 
Hatiened,  their  floors  are  converted  into  connective  tissue  covered 
with  cylindrical  epithelium. 

Both  forms  of  ulceration  flomeliines  end  m  perforation.  This  is 
effected  by  tlie  extension  of  tho  nlceralive  iirooiws  through  the  peri- 
tuneul  coat  or  by  tho  rujjlnro  of  ihn  floor  of  the  uIcit.  Peritonitis 
and  death  aro  tho  n^tial  result.  In  rare  ciisc's.  howuver,  the  patient 
recovers  and  tho  perforation  is  closed  by  tidhcstuns. 

The  minute  changes  wliich  take  place  in  the  course  of  the  inteB- 
tinal  leai()D  are  as  follows: 

At  first  the  blooi)  vessels  around  the  nodules  are  dilated  and  con- 
gested, while  the  nodules  are  (swollen  and  tho  epitlifhum  falls  olT. 
Then  tlio  nodules  increase  in  ni/e,  larjf^ily  from  a  growth  of  new  celli*. 
Tliw  new  cells  are,  in  part,  .tiinilar  to  tho  lymphoid  cells  which  nor- 
mally compose  tho  noilnles  ;  in  pjirt  are  largo,  rounde<i  cells,  some 
of  which  conttiin  several  nuclei.  The  production  of  new  cells  is  not 
confined  to  tho  nodules,  but  extends  also  to  the  adjacent  mucoua 
membrane.  In  many  cases  also  little  foci  of  the  same  eelht  are 
foimd  in  the  nmscnlar,  suijserous,  and  serous  coats.  This  incn>a.Hiil 
nnnil>er  of  cells  compresses  the  blood  vi-ssfils  and  the  parts  lif.-couic 
anieinie.  Sixm  the  cells  degeneratt^,  oither  by  granular  degcnenttiun 
of  individual  cells  or  by  gangrene  of  pjirtof  a  uodule.  In  either 
case  the  iK-gcnerated  portion  is  eliminated  into  the  intestine  and 
leaves  an  nicer  of  which  the  floor  and  edges  are  infiltrated  with 
cells.  After  this  the  cell  gniwtli  goes  on  and  the  ulcer  enlarges,  or 
the  celts  are  gradually  replaced  by  connective  tissue  and  cicatriza- 
tion follows. 

The  lesions  we  have  described  are  found  most  frequently  and 
most  developed  in  the  lower  part  of  tho  ileum.  T bey  are  not  al- 
ways, howirver.  confiiied  to  this  situation.  Euhirged  and  ulcerated 
nodules  may  W  found  <iver  tho  entire  length  of  the  ileum  and  even  in 
the  jejunum.  They  may  also  extend  downward  and  be  found  in  the 
colon,  even  as  far  down  as  the  rectum.  The  same  changes  may  also 
take  place  in  the  appendix  vermiformia. 

Besides  the  regular  typhoid  lesions  of  the  intestines  which  havi 
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b66n  dMcribed,  we  occaeuonally  meet  with  othore  of  a  more  accideit- 
tal  character. 

Oangrrjie  of  the  iutiMtlual  w^ll  aometimeti  oocunt.     It  moat  fre- 
quently iiivolroM  n  portioa  of  the  wall  correaponding  to  an  ulcer,  but 
may  aI»o  itttvtct  other  portions  where  no  ulcer  exists.     The  proceas, 
may  l<;niiiiiato  in  perforation  or  iii  he:iliiig. 

CroHiMus  Inflammation  may  attack  tho  mucous  membrane  of 
oithor  the  large  or  small  intestine.  Tho  uiuoouh  mttmbrano  liotween 
the  typhoid  ulcers  is  covered  and  iufiltrntvd  with  ati  exudation  of 
fibrin  »nd  pu». 

J'rritoiiHis  ot  a  imld  t,vpe  iaa  frequent  accompaoiment  of  the 
intflRtJnal  lesioux.  It  appeiuv  to  have  but  little  iuflueaco  on  the 
courw'  of  the  diseaiie. 

S*iv(!iw  puritonitis  is  usually  due  to  perforatiou,  less  {rei]uently  to 
ulcws  which  reach  the  ttnrous  coat  but  do  uot  porforale.  Where 
there  is  infiltration  of  the  8(^n>uH  cutit  witli  tho  typhoid  nvw  growth, 
the  poriti)niti»  may  l>o  uccomiKiiiiud  by  a  pruductiou  of  iittlo  gray 
noduloiH  of  tlm  nutnio  cliaractur  throughout  the  pontoiietim. 

Infarct  ions  ot  tbespkion.  intlammation  of  the  o%'tmtM,  and  per- 
forutioQ  of  the  gall  bladder  are  sometimes  the  cause  of  peritonitis. 

II<Binorrhfi{ff!  from  tho  iute.-itin(^  is  merely  due  to  tho  inflamma- 
tory swelling  and  coiigot<tiou  of  tho  raucous  membrane,  and  is  slight ; 
orit  iftdue  to  the  ulcvnttion  of  tho  follicles  and  destruction  of  the 
blood  vi«8cU,  Hnd  U  then  oftcu  profii'u;. 

Mesenteric  Lymph  A*o'/r/t.— Tho  meaent«>nc  iio<lo«  undcr^  tho 
wuno  cbungtvt  us  tho  nodules  of  the  intesCinw,  uad  are  utnially  affect- 
ed in  a  degree  correi^Mmding  to  the  intensity  of  tho  intwitiual  loitiou. 

The  nodes  are  at  first  congested  and  succulent ;  then  there  is  a 
production  of  Ij-mphoid  cells  and  bu-ge  cells  (Fig.  '4'i3).  as  in  the 
intestinal  nmlulos.  and  tho  n<Mlo  iHH^iniea  enlarged.  When  the  en> 
largemcnt  hax  nsiclK-d  it»  full  >tizii  tho  congestion  diminishes  and  the 
celbt  begin  to  dcguuomte.  The  degununttioii  ntay  tjtko  place  slowly, 
and  then  Uie  node  gradually  returns  to  it>t  normal  condition  ;  or  more 
rafridly,  and  then  Uttle  foci  of  softened,  puruloiit  nmtU-r  aro  formed. 
If  tJie  patient  re<'overs  the  small  foci  are  absorbed,  Iciiving  a  fibrous 
cicatrix  ;  the  larger  foci  Income  drj%  cheesy,  and  enclosed  in  a  fibrous 
wpKuli^'.  TIm''  infliunmation  of  the  nodes  may  produce  a  local  or 
gunend  ])cnl<initi)t. 

Tfn-  Siileen.  —  la  nearly  every  caso  of  typlwid  fever  tiie  spleen  ia 
enlarged.  This  enlargement  begins  soon  oftor  tlio  oi>mm«nceinont 
of  the  disease,  increases  rapidly  until  the  thinl  wiiok.  roimiintt  station' 
ar\-  for  a  few  days,  and  then  diminishes.  The  organ  is  cougiMtod. 
of  durk-red  color,  and  of  firm  consistence  while  it  is  increasing  in  niza. 
AEt«r  it  hn^  n^Hcboil  its  maximum  nias  its  consistence  becomes  soft 
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and  there  ia  a  cunsiderabie  depoat  of  brown  pigment.  The  enlaree- 
ment  n))pc-ar8  to  Im  duo  to  the  ooDgeotion  and  to  an  increase  of  Uie 
normal  elements  of  thu  spk-oii  (cmnpare  pagfi  5)f^). 

In  rure  casiM  tho  ttoftuiiod  sjileen  is  ruptured,  with  an  oxtrnvnsa- 
tion  of  blood  into  tho  peritonuul  cavity. 

There  nxay  be  infarctions  of  tho  ttploen,  which  sometimes  soften 
and  raiise  peritonitis. 

II.  The  second  class  of  lesiona  comprisea  those  which  are  fre- 
quently found  with  typhoid  fever,  but  are  not  pix-uliiir  to  it. 

The  Mouth.^X  uumlter  of  cliangns  ar«  found  jilmiit  this  fojfion. 
Tho  folUclos  at  the  root  of  the  tongue  nnd  tho  toii^ih)  in;iy  ho  en- 
larged ;  the  muscles  of  the  tongue  may  undergo  waxy  and  grunuhir 
degeneration  ;  gangrenous  ulcers  may  attack  tho  floor  tiud  ludes  of 
the  mouth  and  destroy  large  areas  of  tissue.  • 

The  Fhanjnx  may  be  the  seat  of  catarrhal  or  cronpoua  inflamma- 
tion, prtKiunng  superficial  and  deep  ulcers. 

The  Pariitid  Ls,  in  a  nunh-rate  number  of  oa-ii-s.  the  seat  of  an  in- 
tlaiiiniatioii  which  triids  to  ituppii ration.  In  this  prociwa  both  the 
glandular  tu-ini  and  tho  conuoctivo  tisstio  Ixttweeii  thorn  tiro  involved. 
Which  of  the  two  has  tho  larger  share  in  tho  prouexs  in  still  in  dis- 
pute, 

A  slight  enlargement  and  induration  of  the  parotid  and  sub- 
maxillary glands  is  siiid  by  Hoffmann  to  be  a  freijnont  lesion,  and  to 
depend  on  increase  of  the  gland  cells  and  dilatjktion  of  the  acini  with 
their  sucn-tiun. 

TAe  Pancreas  undorgooa  cliangi^a  MUiihir  to  tbofto  in  the  BahvHrj- 
ghmds.  It  becomes  at  first  swollen  atul  tlhI,  thon  hard  mid  grayish, 
then  yellow.  Tho  vessels  are  at  first  congested,  afterward  there  la 
increase  of  the  gland  cells,  and  lastly  degeneration. 

'  Tkts  Liver  may  preserve  its  normal  cbaract('r  or  may  ]>rcsenl 
phonges. 

Iq  many  ca»ca  the  organ  will  be  found  soft  and  flabby.  Minute 
uxuininatiou  thou  shows  that  the  liver  cells  have  undergone  degene- 
ration. Thoy  are  filled  with  fine  gninules  and  small  fat  globules,  and 
tbo  degeneration  may  go  on  so  far  that  the  outlines  of  the  hepatic 
cells  are  lost  and  nothinH  but  a  mnss  of  granules  can  l»6  seen. 

Less  frequently  we  lind  in  the  liver  very  small,  soft,  graj-isli  nod- 
ules n>sembliiig  those  found  in  the  |K'ritoneum.  They  are  i«ituat«d 
iiloiig  the  coui'Mo  of  the  itinitll  veins,  and  tJtere  is  at  the  same  tiniu  a 
diffuMO  infiltnition  of  lymphoid  cells  idong  the  small  veins,  Tho  nod- 
ttles  consist  of  lymphoid  colls  ;  thi-y  aro  ofton  too  small  to  bo  distin- 
guisheil  n*itli  tiie  naked  eye. 

The  Jlcart. — In  a  considerable  number  of  cases  the  muscular  tis- 
sue of  the  heart  is  altered.     The  heart  feels  soft  and  flabby  ;  it  is  of 
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grayish  or  brownitth  oolor  ;  the  rauHcular  fibrw  aro  iiitiltmU'^l  with 
line  gmiiul(>#,  am)  !«oinetim«s  with  brown  piginont.  Or  tho  hL>iirt  is 
firm,  Litt  frijiblo  luid  otu^ily  torn,  its  cut  surfitiHt  gli»tcti».  iind  its  inus- 
culnr  6bn?)i  are  in  the  u>n<iition  of  hyuHn  <logpn« ration. 

Thrombi  in  the  cax-itiee  of  the  heart  and  regetationa  on  tlie  valves 
are  Hometinifis  found.  DetnchMl  f ratrments  of  theee  may  be  lodgud 
aa  emboli  in  the  difforoat  arKriea. 

Tfif  ^IW<'r»>s,'— Tliere  may  Iw  an  aonto  inflamination  of  the  ar 
teries,  ospfcially  at  the  coininfnwmcut  of  t'onvak'--itvnw.  There  are 
two  varietiee  :  an  obliterating  and  a  piriotal  ar1uriti».  In  the  oblit- 
erating arteritis  there  ia  infiltration  of  all  the  coataof  the  art*»ry, 
tvith  iiHi^hening  of  the  intinia  and  the  formation  of  a  throinbus 
within  the  ve$tsi.!l,  and  tliis  i»  followed  by  dry  gangrMie  of  tlio  parts 
itup^liod  by  tho  nrlvry.  In  the  parietal  variety  the  wall  at  the  artery 
is  infiltrated  with  cells,  btit  tho  intiina  in  not  roughened  and  no 
tbrombuM  is  fomie<I. 

The  I'pfHS. — Thmmboeis  of  thobirger  veins,  ettpeciaUy  of  the  fem- 
oral vein  in  the  third  and  fourth  weeks  of  the  difieaso,  is  not  un- 
common. 

The  Lartjnx  \»  very  froqaenlly  the  seat  of  catarrhal  infhimioa- 
tion.  with  or  without  superfldal  oro«iion».  Iy!«8  fretpiuntly  there  is 
croti|x>int  inflammation,  followed  iu  8onM  ciue^  by  dmtructive  ulcera- 
tion. 

The  Lungs. — Catarrhal  inftammation  of  the  Large  bronchi  is  verj- 
common.  Brftncbo-pneiimoiiia  occurs  in  two  forms.  Then»  may  Ix; 
a  «^^vc^l>  inllauimalion  of  most  of  the  bronchi  of  both  lungs,  with  c*A- 
luhir  infiltration  of  tho  Willis  of  the  bronchi  and  xone-t  of  iX'ribroD- 
chitic  pneumonia  ;  or  there  is  an  intcnite  genonU  bronchitis,  with  lob- 
ules of  the  lung  corresponding  to  obstructwl  bronchi,  either  colbipsed 
orinfbuned,  or  both. 

From  tho  tong-oontinned  rectimbent  position  of  the  jtatients  tlio 
posterior  portions  of  tho  lirng*  become  «>ngestfl<i,  den^,  and  un- 
M>ntted.  Sometimes,  in  uililition  to  this,  irrcgulitr  portioiuiof  the 
lungs  become  hepatized. 

Lena  frequently  there  is  regular  acute  lobar  pneumonia. 

Tbt-re  mity  be  infarctions  in  the  lungs. 

GangniK-of  tho  lungs  isoct^i.-'ioimlly  found,  either  asi«N-iitlo<l  with 
lobular  pneumonia  or  with  infarctions,  or  aa  an  inde)>l^mk■nt  condi- 
tion. 

The  Kidneys  very  frequently  present  the  lesions  of  ocuto  degene- 
ratioQ.     They  may  contain  infarctions. 


<  AirM,  Rn.  de  Mod..  Jaaunry.  FobnMfr,  IBSl.     A«m,  ' 
SnrgScal  Compllcatioas  of  Uie  CooUaued  ¥mn.~  1877. 


'  Tuner  LectuKB  on  tlie 
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The  Ovarie.H. — TLBinorrbage  and  gangrenous  iiiflammatioa  have 
boon  rtl>K!rvft(l  iu  rare  raseB. 

Thf  rtis/icfc.*.— Oreliitis  Iwis  boon  dB»c!ribi«iI  by  OlUvier.'  It 
gi'tienilly  iu  dovelopwl  during  convalescencf  ;  it  is  uiiilati^ral ;  it 
usually  afEecta  the  testicle  ulone.  less  fretjuently  tbe  epiiiidymis  ;  it 
terminates  in  suppuration  in  nearly  one  fourth  of  the  i-iases. 

The  lirnin. — Acute  moningitis,  thnimlx>i<ia  of  tbe  vonou8 3inu8(w, 
and  obliterating  endarteritis  of  the  cerebral  arteries  aro  oci!a!*ionally 
olwtTvwl. 

The  Voluntary  }Sitacle.*,  espoinally  the  abdominal  muscles,  the 
adduoturs  of  tbe  tbi^h.  tbe  pectoral  muscles,  the  muscles  of  the  dia- 
phragm and  of  the  tonpie,  fi-equentty  undergo  the  hyaliu  degene- 
rative changes  described  under  muscle  lesions. 

The  Skin. — Gangrenous  inflammation  of  the  slciii  fnsiuontly  oc- 
curs in  tbe  form  of  bed  sures,  affeiHinge^puuially  the  skin  over  tb« 
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and  trt)cbant(^T)<i,  where  it  is  subjoctt'd  to  the  constant  pres- 
Wire  of  tbe  bed. 

There  may  be  suppurative  inflammation  of  tho  connective  tissue 
in  any  part  of  tbe  body.  Perhaps  tbe  nvwX  important  of  tbu»o  local 
suppurations  is  that  which  jiroduces  retropharyngwil  abwx-sseB. 

THE  BACILLUS  OF  TYPHOID  FKVBR. 

Tho  preaeiicG  of  a  biicillus  in  varioiw  parts  of  tbo  Ixxly  in  typhoid 

fever,  hi  a.  considentble  pr'>)K)rlion  of  tbo  cases  examined,  bjis  been 

well  established  by  a  birge  number  of  observers.     Thin  bacilhis  does 

not  occur  iu  tbe  body,  so  far  aa  is  known,  except  iu  conuectiou  with 

this  disease. 

In  the  early  stages  of  tbe  disease  the  bacillus  may  he  found  in  tbe 
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lymphatic  struotunw  of  th«  inU^tines  aiid  in  the  mesenu^ric  lympb 
U(m1i>»  unci  iho  ^ilesD.  It  nmy  bo  prixtciit  iu  Ui«  Icidnoy,  livor,  lungs, 
and  in  tho  blooi),  and  is  oflon  found  iu  unormoiis  numlwrx  in  tlie  in- 
testinal contenfai.  In  the  visoem  it  i«  apt  to  occur  in  largier  and 
•unatler  masses  or  clusters  (see  Fig,  90).  It  has  been  repeatedly 
found  in  the  urine. 

Tho  typhoid  bncillita  is  usually  about  threo  timet*  aa  lonff  as 
broft«l,  t>oing  abmit  on«>-tbtrd  ns  lon^  nn  tli«  diameter  of  a  red  blood 
(xM.  It  is  rounduil  at  llii»  ••nds,  and  fn-Hiuently  contains  rounded 
utructurOM  which  have  been  rt^^urdud  a»  sponw,  but  which  further 
r«fieKrch<?»  Imvo  led  u«  to  beliovw  are  not  upDnw  Iiut  vjirunU^. 

The  typhoid  bacilluti  can  l)e  readily  cultivaled  on  tbu  ordinary 
culture  media  at  room  temperature.  It  forms  delicate,  bluish-white, 
!<inuoiift-wl^Ml,  spn-siding  oolotucH  on  tho  surface  of  nutrient  gelatjn, 
which  it  doi'H  not  tiuiiiify.  Several  otli«r  Iwu^toria  pniw  in  a  ximilar 
way  on  gelatin,  but  tho  luodo  of  growth  of  tlio  typhmd  ba<-illti0  on 
boilod  potatoes,  au  a  nearly  invisiblo  iMillicIc,  is  ttx  mo«t  ntarkvd  cub 
turu  charactemtic. '     If,  however,  tho  potato  bu  luado  slightly  alka- 


TUkftl.— ILuTtLLioi  rtraoMS- 
rvom  K^lUin  culture. 

line  the  surface  grotrtb  be(.iomeft  e\-id«Hit'.  In  cultures  the  Uphold 
bacilli  often  olio};  together  end  to  end.  forming  lon^,  thrcad-Kke 
rttructunM  (i'^g.  91).     Tlio  bacilli  in  fluids  are  actively  mobile. 

Inoculations  of  tho  typhoid  bacillus  into  aninmht.  wliilo  not  pro- 
ducing a  diiK^'H.so  in  all  rv^iiocts  liko  that  in  the  human  ifubjoct,  may 
cause  deiith  with  symptoms  and  U-sions  as  closely  resembling  those 
in  man  as  we  are  often  able  to  produce  in  animal  experimentation. 
Although  similar  effects  may  be  induced  in  animals  by  the  inocula- 
tion witli  otlior  germs.  altt^p'tJier  the  e^-ideni^s  tliat  typhoid  fevor 
iu  man  is  prodiKn.tl  hy  the  tj-plioid  bacillus,  and  by  this  alone,  is  »o 
strong  as  prudically  to  amoiuit  to  a  dcmoiiittnLtioii. 

It  is  probublo  that  tho  usual  symptoms  and  Ivwiims  of  tyjihoiti 
fever  are  Largely  due  to  the  absorption  of  toxic  substances  which  are 
produced  as  the  result  of  the  life  processes  of  the  bacteria  at  the 


'Sevenl  bndtU  m.n  knom  which  oomlderablT  rcaemble  the  tjphoid  ImcIIIiu  In 
tbdrfonnand  gmsnl  biological  cluirmicttrni  under  caltirklian.  M(mI  notcwonhy 
•tnoof  tbeia  U  tlw  B«cII1iib  ooll  coatniiiDte.  whiofa  te  a  coMUwt  mtldent  of  tho  gM- 
ln>  tnlMtiiMl  0MaI(Me  page  903V 
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point  of  tlieir  pvatest  accumulation  and  acttnty,  namely,  in  the  ii:- 
Uvftinal  cniml. 

Some  of  the  inflaiiinintory  eomplicatioiw  whicli  o»«ur  in  typhoid 
fever  arc  due  to  tho  ^tdwIIi  of  tho  biioilluH  in  iinui^iuil  places  in  the 
Ijody,'  but  many  of  them  are  due  to  u  wtfondary  infection  witJi 
other  germs,  notably  with  the  pyogenic  cocoi.  Infoction  with  the 
typhoid  barillus  secma  to  occur  largely  through  the  gtwtro-intesti- 
ual  camil.  In  a  largt>  pi-oportion  of  cases  it  is  communicated  by 
nwAUS  of  food  or  drinking  water  wliicli  lias  been  ]K)llut«d  with  the 
excretions  of  porsoiis  suffuriug  from  Ihe  disease. 

The  bacilli  are  cajiable  of  living  for  coni*iderablv  iwriods  in  water 
ns  well  as  in  ice.  They  have  been  repeatedly  found  by  biological 
examinations  in  polluted  drinking  water  to  which  cxtt-ruiil  evideucu 
has  pointed  as  tJie  source  of  a  tj-phoid  epidemic. 

HETHOUti  OF  HTAIMXO  THK  TYPHOID   DACILLUB. 

The  bacilli,  when  taken  from  cultures,  stain  readily  witli  the  or 
dinary  aiiilin  dyes,  such  uw  fucliRin  and  gcntiiui  violet  (see  page  130). 

In  sections  of  the  organs  they  An  not  tako  the  stain  so  readily. 
They  are  decolorized  by  Gram'**  mvtliiHl. 

One  of  the  most  satisfiictonr'  solutions  for  this  piirponto  t»  that  of 
Ziehl,  which  is  nmde  as  follows  : 

FiUt-riHl  witiiral^'d  a<|inHm)*  solution  of  Carljolio  Acid,  00 
Saturated  nlcoliulic  solution  of  FuohsJu 10 

The  sections  are  soaked  for  half  an  hour  in  this  solution  and  then 
decolorized  by  alcohol,  cleared  in  oil  of  cedar,  and  inoimtcd  in  baU 
saui.  The  dffcolorization  should  be  done  carefully,  the  section  being 
examined  from  time  to  time  as  it  pnxi^eds,  so  as  to  avoid  the  removal 
of  too  much  oolnr.  The  nuclei  should  remain  faintly  colored,  but  not 
8o  much  so  as  to  coiicciil  the  cluelers  of  niort-  dti-jily  stained  ImcilH. 


>  CoiMiill  P'tuiilnnff,  Wiener  Idlu.  WoclieiiKairilt,  Mnj  5tli,  1898. 


DIPHTHKRIA. 

Diphtheria  Unn  n«uu^  infection:*  <liwNt>4^'<-nii:w(l  !»•  tha  BacHlu/t 
4iphtlierifF-  (l>>fflcr),  and  luunlly  chjinictoriiKKl  by  u  peeudo-inetii- 
ItmiiituK  infliiiiiituttiiHi  on  ityma  of  th«  niiicoiw  nK>mbr(itte«  or  iki-ii- 
«oriiilly  on  tliu  surface  of  woiiiuls. 

The  mucous  membrHues  which  arv  the  most  frwjuently  affected 
in  diphtheria  are  those  of  the  tonsils.  phar>iix,  soft  pnlate,  iian<s^ 
Iar>'nx,  and  trachea  :  Ictm  fnH|Uently  those  of  the  nioiitii.  ^nui,  tje^>- 
phaf^iiH.  and  stoiiiacli. 

Thv  liK^al  intliimiiiation  ntay  pnwciil  vnrious  ptuiMif,  whicli  repre- 
Mvnt  clinical  typeit  of  the  di^'A^-.  ThiiK  there  iiuiy  t»e  u  simple  red- 
new  o(  tlw  affcctod  i«urfaoi-9«  whicb  Ivtivi';*  no  truce  after  death,  or  a 


Fla.  M,— &ikciiu3  I>iniTsn>Uk 
Ftooi  a  miUurr  nn  ■(■r, 

cnbtrrhal  inflammation.  On  the  othiT  hand,  in  the  more  niarkfd 
fonnm  of  tbe  i«eion  there  may  he  a  fibrinous  exudate Hbich  infihrau-«i 
the  mucous  miMiihranc,  or.  inteniiingled  mlh  pus  celln,  epilhelial 
cells,  red  blood  oull»,  bacteria,  and  granular  material,  fomis  a  thick 
OP  thin  pellicle  on  tho  affected  surfaces.  This  |K-Ilicle  may  undergo 
coa^latjon  necrosis,  and  hund-iii-luiiid  nith  Ihi^  there  may  be  sa- 
perflcial  or  deep  coagulation  nix'n)^i>«  of  tliv  mucous  membrane. 

TIte  falHe  mcmhnine  in  diphtheria  is  thiw  formed  by  a  combina* 
ticMi  of  inflnmmalion  and  necrosjs.  tbe  extent  of  the  necrosis  and  tbu 
nmouut  of  itifLuinuiatory  products  varying  in  the  different  cjwesi. 

The  pBeudo-memhmnc  may  disintegrate  or  exfoliate,  willi  or  with- 
out loss  of  tissue  in  the  underlying  mucous  membrane.  Fhli'^^oii. 
absoesB,  and  tedema  arv  liable  to  occur  as  locjit  complications. 
Adjaoent  luid  <listaut  hnuph  nodes  are  »\A  to  be  swollen,  and  ofttm 
riiow,  ou  micnMco[Hcal  examiiuition.  mnnU  fuci  of  cell  necnwis  and 
disintegnition.     Similar  necrotic  foci  and  areas  of  small  spheroidal- 
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cell  accumulation  with  fittty  degeneration  may  lie  found  in  the  kid- 
ney and  liver. 

Ciititrrhal  brouc'hiti«  mid  bri«n!liii-iinouiniiiii«orlol)iii«r  pitvumoniu 
f  n-<^ticiitly  complicato  diplithontic  Ivsiona  of  tho  upper  iiir  pH»t>ugei> 
luitl  fHuces. 

Bacteria  of  various  fonn^i  are  commonly  present  in  the  false 
membrane,  and  some  of  the  forms  may  jjeneti-ato  dwply  into  the 
underlying  tiMtue,  The  genn,  however,  which  Ktniids  in  a  cauwi- 
tiver«daticni.KliiptotIii.**diswi-'<c.  and  wliioh  \^  f i-tHiuvut  iu  th«  pswudo- 
raembianc,  i«  the  BacJlhiM  diplitberiit*  of  Loffler. 

The  BuciUns  diplitherize,  first  described  and  definitely  aiisociated 
with  thia  disease  by  Luiffler,  is  from  2.5  to  .1  fi  in  length  and  O.fl  to 
I'.-S  /i  in  thickness,  and  is  characteri/^d  nmrphohigicaUy  by  marked 
irregularities  in  its  form  (Fig.  iri).    While  th«  Ij'pical  fonii  is  that 
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Fia.  M  ^tiinmmiTiu  iKTr.Ainu'nnK  t>r  thb  Tokhu 

of  a  moderately  stout,  round-ended  bacillus,  it  is  very  apt — perhaps 
Hs  a  result  of  degeneration — to  appear  clult-siiitjHil,  irregularly  seg- 
mented, and  ti>  <]eveIop  at  the  ends*  a  iKtmngly  rcfractilti  material 
which  stains  more  di^tply  than  thi.-  ro»t  of  tho  pnMophudu. 

The  diphtheria  bacillns  is  iinniohile.  grows  slowly  and  ncaiitity  at 
room  tempt-raturc,  but  at  I»ody  temperature  develops  rapidly  in  bouil- 
lon and  on  agar,  glycerin-agar,  and  bhxxl  serum.  On  glyt-erin-agar 
jjlates  it  grows  in  the  form  of  rauderately  small,  graj-ish- white,  slight- 
ly spreading,  rough-edged  ciilonifs.  According  tu  Weti'h  ami  Abbott, 
it  grows  abundjuitly  iu  an  invir^iblw  ptdlicle  on  pot^itm-is.  It  dm's  not 
form  8i«>nw.  \V«lch  Jind  Abbott  have  found  thjit  in  fluids  it  may 
be  killed  by  tin  expueure  of  ten  minutes  to  a  temperature  of  58*  C. 
But  it  may  remma  alive  for  weeks,  or  even  months,  in  fragments  of 
dried  membrane. 


soo 
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In  man  the  bacilli  are  confimMl  to  the  seat  of  local  lesion,  and 
ttometiraea  ocx^iir  in  enormou»  nnii)l>ori<,  nspeciaUy  in  tlie  older  layi^nt 
of  tito  pseuclo-mombrHnc.  Tlie  ^yxtomic  effects  in  diplithi-rui  Hpi>c»r 
tu  bo  duo  to  ttio  aWirption  into  the  1)ody  of  a  poiaon  vlubunitud  hy 
tiie  g«rmii.  and  preNiimably  ii  toxulbumin. 

Inoculatiuns  of  cultnrea  subcutaneoualy  in  giiin«a-pi((H  are  re^- 
larly  followed  by  a  localized  luBniorrhag^o  cedoina  witli  a  variable 
amount  of  a  whititth  nxndate.  Death  iistially  followi*  tlif!  inoctiln- 
tion  in  fnini  two  to  fiv«*  <btyi<.  In  addition  tn  the  load  Ivvions  ihvtv 
may  Ik- — but  thisi  is  not  eonstiint — swoiling  (if  thL-  adjacvnt  iind  of 
the  aUIoiiiintd  lymph  mxteit.  suroiw  ufftimooit  into  the  porioiirditd. 
plL-ural.  and  porilonoal  sacs,  Hwollen  xideen,  and  acute  pureiic-hytDa- 
tons  and  fatty  degeneration  in  the  liver,  tidney,  and  heart  muscloH  ; 
congestion  and  xoraetimea  luemorrha^  of  the  tiupraronalB.  Mictx>> 
HCopical  examination  dhowa.  in  a  ronitiderable  pn>]>ortion  of  cai*«f, 
frii){i"<'»tatiim  of  nnrici  and  other  evidences  of  cell  death  at  tlu-  si^d 
of  iriiH-idati>)ti  and  in  the  vi^vra,'  Animals  whieh  survivi?  the  in- 
ocuhitiiHis  may  develop  later  ptiralysis,  and  a  similar  result  may  fol- 
low the  injection  into  rabbits  uf  culture  fluids.  The  btu-illi  do  not 
gain  access  to  the  body  at  large,  but  nwiy  bo  found  at  the  seat  of 
inoculatiotu).  Inoculation  into  the  muoous  membranen  of  rabbitti, 
pigeons,  and  certain  other  animalx  may  result  in  the  development  of 
a  ]K)eu do-membrane  somewhat  n>sembling  that  of  the  disease  in  nuu).' 

The  very  fn-Kiuenl  association  of  tlie  iiyi>g('nic  ("imx*!  witii  the 
diphtheria  bacillus  pw»  riiw  to  a  complicating  series  of  results  which 
make  the  clinicid  picture  and  the  lesions  of  diphtheria  sometiroee 
Tery  complex.  Thus  the  complicating  brouchitin  and  broncho-pneu- 
monia, aa  well  aa  pyaimic  symptoms  antl  lenioiiH.  inay  b^^  due  to  the 
|>roiiH>n<'e  in  the  pwudo-membntne,  and  the  entrance  into  the  deeper 
air  ]iiiHsagt's  and  tlie  blcxsl,  of  tbn  StrepUxiixvua  jiyogene:*  and  the 
Staph ylixrrjccus  pyogenes.' 

The  diphthoriit  bacillus  may  be  stained  with  Loffler's  atkalin- 
methrlen-blue  solution  or  bj-  Gram's  method. 


'  Fur  u  <lei«neil  description  of  minule  coll  ctiaagM  In  ftnlnulB  following  >iiocu1»- 
tloB  vltb  (llphibLTb  iMcllli.  «M  IF>i^iii«f  fVATAff-, '■IliuolosiailClMogciiliiEiipcri 
aaaXaX  I)l|ihili«fi»,"  Bulleifn  of  lUc  Jnhi*  Hopkin]!  ItMpiul.  Aukum.  1801. 

'I(  h  lni)iortunt  from  tli«praphfla(-tk-  8TjiuJ|)o]d(  l«  raiMmber  thut  tli«  Buclllui 
diphUicrioi  DMj  reawin  aliv«  in  Ihi'  luuutli  <it  (lie  liunuiu  nb]«ct  for  ■uaiit'  ila;*  after 
noo-mj  from  the  local  ImIoiu  of  tlic  dincntc. 

'Serent  obsifrwn  biT«  found,  tmlli  lii  iKphtlitrU  and  uiMl«r  otlier  couilitloiu.  k 
form  of  burlUu*  nlmost  idenUcal  ia  iu  gEocrnl  tnorpbolo^lcul  and  biologjcnl  cliarac- 
t«n  Willi  LAIIkr'x  IhwIIIiis,  bill  not  vlruloot  on  nnlm.-il  InoriilnKon,  Tliln  lsall«d  the 
fotda^ipbtiieritie  iaciUu*,  and  f U  vxaiA  sffolOcauc^  is  Dot  vi-rjr  well  uiMlrnUmd  (lec 
JAbvtt,"  Purlber  BtadiM  upon  the  IMnlioa  uf  ili«  t>>«utlo-illpliLtieriIic  BaclIIut  to  the 
Di|>liltwrl(k  BadUiu .'  Jobu  tlopkloi  tlixpltiil  Uullctln,  Uctober-Xorctntwr,  IMl). 


TETANUS. 

This  disease  k  caused  Ity  a  ]mcillii»  which  is  ratlier  widomproad 
and  in  some  places  very  abundant,  (irt^urring  with  otlinr  gorins  in  tin- 
soil  and  gainiuf;  entrance  fo  tlie  botly  tiiruugh  woundu.  in  the  exu- 
date from  which  it  may  Iw  found.  Tho  Bacillus  tetuni  is  a  rather 
long,  slonder,  mobile  gt'tiu,  prune  to  develop  a  spore  in  one  end  (Fir. 
94),  under  which  ciuidition  the  bacilhis  swells  at  the  end  and  becomes 
elul)  or  rticket-sliHped.  It  is  readily  stained.  At  the  room  tempera- 
ture  it  growu  on  artificial  culture  media,  and  is  strictly  anaerobic. 


TTi^ 


Pram  a  eultiiR. 


flourishing  in  an  utmrwphoro  of  hydrogon.     It  fliiidiliois  gelatin  after 
sending  out  into  it  irregultir-shapod.  ray-like  outgrowth*. 

Characterintic  tetanic  symptoms  may  be  induced  in  mice,  guinea- 
pigs,  and  rabbits  by  subcutaneous  inoculation  of  cultures.    There  are 
no  oliaracterislic  anatomical  lesions  in  tetanus.     The  bacillus  jiro- 
ducMt  it«  effects  in  tho  bo«ly,  both  in  men  and  animals,  by  the  elaln)- 
D  nition  of  a   substance   which   appears  to   be  n   toxalbumin.     The 

I  action  of  this  toxic  substjuice  ap|M>nr»  sometimiw  to  continue  in  the 

D  body  after  the  death  of  the  organisms  which  liave  elabontt^-d  it. 


IXFLrENZA. 


(Epidemic  Catarrhal  Fever;  Orippe.) 

Thit! »  nil  cpiiii'inio  infrt'tioiu*  dtmow  clmmrtoriw^l  by  fpver,  phy- 
Mcal  luid  mimtjil  pr>Htnili<>n.  pains  fn  diiFi-rent  jNirbt  of  th«  body, 
iind  inflfunttuitkins  of  the  tnuoous  meinbnuiv.  liinipe,  picnm,  and  peri- 
pbeml  nerves. 

Infiaenza  biutno  one  rhanu^ri»tic  local  lexion.  1'here  way  lie 
rODJunctivitui,  otitui,  ua.-w>-pliaryuj;;<«l  catarrh,  tonMl litis,  laryngitis, 
l>roncliiti»,  pmnirridnitis,  ploiiritis  gastrilis,  ent<Titi.t,  or  )HTi]iheml  neu- 
ritis. Noiio  of  tlK-wi  iiirtHiiiiH.iMr>'  pnx'Mses  npjMytr  to  have  any 
charact4>ri»tic  morpliologinil  t    < 

The  numerous  bat-tenal  Hlii<li<.-!>  which  up  to  189%  hnd  been  made 
on  epidemic  intliieiiza  had  failed  to  reveal  any  mtCTo-orKnnism  which 
roald  fairiy  be  reganlwl  ah  of  etiolo^cal  siifuificanre,  altbotigll  some 
•^  the  coniplii^tinR  intlaminations,  eiipecjally  of  the  InngH,  hail  been 
)d)own  to  bo  very  frequently  aiworiattHl  with  the  pyogenic  coco — Sto- 
pbylocMxiix  pyo^n«8  an<l  Streptococcua  pyogenes  and  the  Diplococ- 
eU8  pDuuinonijB. ' 

Early  in  1893  Pfoiffor.  KittwfUo.  and  Ciuton'  diwribed  tlio  occur- 
rence in  tbe  bronchial  exudate  and  ill  tlie  hlcMx)  of  iritlticti»i  [ntf  iontu 
of  a  very  Hmall  bacillur^.  hithert')  unknown  or  posaibly  nuie^l  cjirlier  by 
Babes.  This  bacilluH  was  aometimea  preaent  in  the  bmnchial  exudate 
in  onomioiLs  numbers,  and  often  with  little  contmnination  with  other 
tl?.*nn)(.  In  tlut  Vtlood  it  was  Mimetiinc^  abundant.  Mmietimea  twant^'. 
It  slainit  with  twmc  difficidty  with  the  simple  aiiilin  dye!*i  but 
by  Ziehl's  »>lutioQ  (page  197):  or  by  warmed  Lf^fQcr'a  nu-4hyl  bJui!> 
<p»ge  133):  or  by  Czenzjrnski'a  fluid  (page  O*-).  heated  with  the  speci- 
men at  body  temperature  for  from  three  to  six  hours,  it  is  rwulily 
colored.  The  bacilli  are  \'ery  slender  anil  short  (one  to  one  and  a 
half  times  ns  long  tut  bmnd),  aometinuvt  lie  singly,  iwmetimesin  pairs 
or  short  chains  or  Iichjis, 

Thia  ki>i-m1K-<1  inriucnza  bacillus  grows  be«t  at  body  ti-m[<entttirie. 
On  gjycerin-agar  it  forma  very    amall,  acarcely  viaible  dewdrop- 

■  Onanll  PttdUtr.  "Die  kuUh  LangeiictUsaiKluusm.''  18V1.  p  tU. 

■  DMtadiB  nedictBlKlic  Wochenwlirifi.  Jatiuuy  Ktli  and  May  26Ui.  IMS. 
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like  colonies  ;  these,  although  growing  close  t(^ther,  do  not  tend  to 
coalesce,  as  many  germs  do.  It  does  not  grow  at  a  temperature  at 
which  nutrient  gelatin  remains  solid.  In  beef  tea  it  forms  a  scanty, 
cloudy  growto.  It  has  been  cultivated  through  several  generations, 
but  is  prone  to  die  off. 

Animal  inoculations  have  given  diverse  and  not  very  marked  re- 
sults. 

These  observations  have  been  in  general  confirmed  bj*  Cornil  and 
Chantemesse,  Babes,  Pfuhl,  and  others. ' 

On  the  whole,  we  can  only  say  at  present  that  while  the  occurrence 
of  the  above-described  bacillus  in  infiuenza  is  interesting  and  appa- 
rently significant,  we  cannot  yet  definitely  regard  it  as  of  established 
importance  in  the  etiology  of  the  disease. 

'  Carait  and  ChaiUeiaeue,  La  Sem&ine  medicate,  Pebruarjr  lOth,  1892,  p.  48. 
Babe*.  Deutsche  medicintsche  Wocheoschrift,  February  11th,  1893.  lykM,  Central- 
blati  for  Bakteriologle,  etc.,  March  3Sth,  1893. 


BACILLI   WHICH   AKE  OCCASIONAL  IXCITER8  OF 
IXFKCl'IOUS  DISEASK  IN   MAN. 


Bricfllii.t  atflemntin  mntigni. — This  barilliw,  wliicli  U  fnxiuoot- 
ly  prv-setit  in  dtiBt,  in  putref jiiig  siibfltan(!eA,  ami  in  giirden  uurtli, 
oututitlvniMy  r(!M.'mblt!!8  thu  mithntx  bticillus  iu  fonn.  but  is  more 
(dend^T  liDtl  has  roiiii<k>(l  uiuls.  Wlic^n  it  (luv4^ilup!t  xjKtrEM  the  bmnUuR 
U  swollen  or  bellied  at  the  middle.  It  i»  strictly  nDaerobic,  grovrinK 
readily  in  gehttiii-afTar  and  blood  serum.  It  fluiclitien  ^latin.  Ota 
is  developed  in  its  grrowtJi  on  blood  serum. 

.'iitvvral  tiiiLC«tt]i).it  baoilliiit  \\n»  iKN^iri  found  in  )>iirHons  who  have 
r»c«iv»d  dirty  wuumlM,  itnil  it  hiut  boen  iLSdocitit^^xt  ^^ntli  liiutnorrhagic 
i.i>deniu,  (;us  fornuiticHi  in  the  tissue,  tiud  i^ngreiie.  Similar  lesjouH 
are  pitiduced  by  inoculation  of  the  pure  cultures  iu  aniinals. 

This  bacilhin  is  reatlily  stained  by  any  of  the  common  anilin  dyes. 

Bacillus  pneunumiiK  (FriedUinder). — In  a  smalt  proportion  of 
cases  of  lubur  an<]  lobular  pneumonia,  and  in  a  few  ca.''e.-«  of  oxudiitive 
in tlanu nation  of  the  pictim,  )KTii-ju-iliuni,  mcMiiip-s,  and  middle  ear. 
this  tuacillus  lias  been  found.  It  is  noiuctimc^  found  iilone,  but  in  pneu- 
monia is  fre(|uently  associated  either  with  the  Diploooocu8pneumonia>r 
or  with  the  pyogenic  cocci.  It  has  been  found  in  tJie  nasal  secrntlon 
and  niontli  of  hi^illhy  [lersons.  While  belont^nif  definitely  among 
tlio  bncilli,  it  «o  fretpiently  occurs  in  the  form  of  verj-  short  rods  or 
ovaU  or  sliort  cluuns  that  il  was  fornterly  ihuught  U>  bvloug  umon); 
tlie  c'ocri.  The  bawilli.  whotlu-r  loii){er  or  shorter,  single  or  in  short 
chains,  in  culture  as  wull  hh  in  exudates,  are  Mirroirndt-d  by  a  nar- 
row hyalin  capsule. 

It  grows  rmdily,  at  ordinary  room  temperattu«,  in  gelatin,  which 
it  dues  nut  Huitlify,  forming  a  wliite  mass,  which,  heaping  itwlf  upon 
Ifie  surfiKO  and  k-sD  niiirktHlly  idong  the  puncture  lin«\  fi>ruu(  u  rather 
oliHTHctenstic  "  nail-tike  "  growtJi.  It  grows  abundantly  on  other 
cultiu^  iiiedia.  It  18  niiKlenttcly  )itithof<cnic  for  mice.  It  seems 
highly  probable  rather  than  proven  tluit  it  may  be  at  least  partially 
responsible  for  the  lesions  with  which  it  is  infrequently  associated  in 
man.  This  germ  was  formerly  believed  to  be  of  great  importance  in 
oonrieclion  with  acute  loluir  pneumonia,  and  for  a  time  wa^  generally 
ttpokvn  of  tus  the  pueumococcus  of  KriedlSnder.     It  is  now  known  not 
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to  be  a  coccus,  and  13  certainly  of  subordinate  if  at  all  of  serious  im- 
portaoce  in  the  induction  of  inflammation  of  the  lungs. 

Bacillus  coti  communis  ("  colon  bacillus'"). — This  germ,  which 
is  of  constant  occurrence  in  the  intestinal  canal  of  man,  is  com- 
monly reckoned  among  the  saprophytes. 

It  is  both  morpholt^caUy  and  biologically  very  similar  to  the 
typhoid  bacillus,  to  which  it  appears  to  be  closely  relatei.1.  It  is  dis- 
tinguishable by  several  well-marked  biological  features,  as  well  as 
by  its  pathogenic  power,  from  the  typhoid  germ.  The  points  in- 
volved in  the  differential  diagnosis  of  the  colon  from  the  typhoid 
bacillus  are  too  intricate  and  numerous  to  be  considered  here.* 

Recent  studies,  especially  those  of  Welch,  have  shown  that  not 
infrequently  when  the  Bacillus  coli  communis  finds  access  to  the 
peritoneal  cavity  or  other  parts  of  the  body  where  it  does  not  belong, 
it  is  capable  of  inciting  serious  and  even  fatal  disease. 

In  the  kidney,  in  the  gall  passages,  in  h^emorrhagic  pancreatitis, 
in  appendicitis,  and  repeatedly  in  peritonitis,  as  well  as  in  other 
lesions,  it  has  been  found  either  alone  or  in  association  with  other 
germs. 

It  would  appear  from  the  observations  of  Welch,' who  found  it  in 
one  or  more  o£  the  organs  of  the  body  in  thirty -three  out  of  about  two 
hundred  autopsies,  that  lesions  of  the  mucous  membrane  of  the  in- 
testine, hiemorrhage,  ulceration,  perforation,  catarrhal  and  diphthe- 
ritic inflammation,  strangulation,  injury,  etc.,  may  open  the  way  for 
its  access  to  various  parts  of  the  body.  In  some  cases  its  presence  was 
associated  with  lesions,  in  some  not.  On  the  whole,  it  would  seem 
that  we  are  justified  in  regarding  the  colon  bacillus  as  of  occa- 
sional pathc^enic  importance  in  man.  The  limitations  of  its  signifi- 
cance must  be  determined  by  further  studies. 


'  Fur  literatura  oF  differences  and  similarity  between  tbo  typhoid  and  colon 
bBcilli  coDsult  Frambutti,  Centralbtatt  fQr  ollg.  Patli.  uad  putb.  Anat.,  Bd.  tii.,  No. 
8,  1882.     Sodet  aitd  Boux,  Arch,  de  med.  Exp.,  Mny  1st,  I8fl2. 

'WeUh,  "The  Baclllua  coll  communit:  The  Conditions  of  its  lavasion  of  the 
Human  Body,  and  its  Pathogenic  Properties,"  Hedlcal  News,  December  13th,  1891. 


ACTINOMYCOSIS. 

Thifl  diaeeae  is  duo  to  tho  growth  in  ihn  body  of  a  micpo-oi^pinigm 
whoan  botanical  po»itioii  i»  not  <{tiit«  oIoat,  btit  whirh  mkmus  to  belong 
araoug  tlio  bacteria.  TIiih  tnivro-orgnniHin.  thv  iK-tinomynM,  uppeitra 
tobi'Iuug  tooiKiof  tho  moro  fonipli.'x  gn>U[Ht  of  b)M;t«riH  uilled  the 
Cladotriouit^iiu.  which  dt^^vL-Iop  in  the  form  of  bnuiching  filnmenta. 
These  Hlaments  in  octinomyom  frequently  separate  into  longer  aiid 
shorter  pod-hke  or  almost  spheroidal  se^montH. 

It  niay  be  grown  on  artificial  culture  media,  flourifthiti);  lioi^t 
at  body  temperature.     It  at  tirst  develops  in  th«  form  of  dvlicute. 


'''^■'^>'^^^.:-;-.-J^^iM 
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bmnching  threads,  the  older  cultun^  ^howitit^  eogmentK  which 
reeemble  bacdtlj  an<l  cocci,  and  ynrioii*  bulbous.  l!iisk-hke  or  ctuh- 
sbaped  foruiH  which  appear  to  be  the  result  of  dejjeneration  ("invo- 
lution" fonns)  (Fig.  !W>.  Successful  inoculations  of  ciiltun*s  havt 
l>een  inadvin  uiiiniaW.  Thi:«mirn>-oi^AiiiAmgrow«in  rudiatonuu«iK«,1 
espuciullj'in  thu  jaws  of  cuttle,  but  im  of  oiTusioiuil  occurrunoe  in  man. 
The  funj^urt  uiHKs  may  fonn  a  largi'  tumor  in  the  jaw.  by  its  o\rQ 
prowth  and  by  the  forraatioH  of  jrranulalion  tissue,  which  is  apt  t»> 
nlougfa  and  npread,  ao  that  not  only  may  the  tissues  of  the  tongue. 
phnr\'nx.  lar^'ux,  etc.,  be  involved,  but  nodules  of  similar  characti^r 
may  form  in  the  gH.-«trT>-inlesti[tnl  cAnal,  lungs,  Kkin.  etc.  hi  man 
sui)|>umtiouwith  nwrnMi?)  and  the  fonnution  of  aW-i'ituw:*.  ulcvrw,  and 
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fiiitulie  may  be  the  marked  aocxjinptiiiiiiicnts  ut  it«  growth  in  part« 
near  the  surfnce  of  the  body. 

In  the  liiHi/s  the  leraonH  may  be  e(»entia11y  those  of  an  acute  gene- 
ral hronchilia  or  iti  tlie  form  of  brfmcho-pneumonia  (Fig.  'M).  witli 
tlie  foriimtiou  of  now  tissiif.  Al)itc«a»e«  and  cavities  may  form 
wliifh  uxtviid  into  ndjjvcvut  iHirtx.  Tho  cliaract^rUlic  masses  of  the 
nii<rro^rgHni»m  may  bo  found  in  tin;  »putuiii  in  tht^su  cnsvn  of  ucti> 
nuniycuHiti  of  the  lunKs.' 

In  intestinal  actinomycoais  nodular  masses  of  new  tiisue  with 


Flo,  ae.— AptlBOBYPM  aannra  is  Hitua  Bnosoni™ 
Tb*  bmnchiH  Is  fllliul  wlih  it  punitiint  i>xnilitli>  nnil  lu  iritll  In  txtniinloK  InviiUn). 


ulceration  may  develop  in  tlie  mucosa  and  submucosa,     Metastiises 
have  been  deHcrihetl. 

The  fung^  forms  little  yellow  maasea  a«  large  a«  a  millet  seed  or 
tunaller,  which  are  xrattered  through  tho  new-fonnod  graiiiilaticHt 
tissue  or  miTigk-d  with  tint  ptis,  givintj;  tin'  growths  a  very  (rhami'ter- 
itttJC  uppi-uniiice.  It  is  thi-  }KH:iiIiar  radiuto  grouping  of  tlio  filaments 
of  the  growth  {Fig.  9C)  whifh  gave  riue  to  the  name  *'  ray  fungus." 

'  For  K  duttiiled  ilewription  ot  the  luog  lesions  in  octiuuniyvotin,  witli  gvut^ral 
bibliography,  tec  IMmfyl,  ■' Actinctnycosis  of  tlic  Liinjr,"  Ntw  York  Mwllcnl 
Hctofd.  Pocwibcr  18tli.  1880. 
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The  (liHcase  U  propagated  from  one  aninutl  to  another  hy  inoculation 
or  by  contact  of  the  growth  with  a  wound  or  an  abrasion  of  the  mu- 
cous membrane.     The  fungous  masses  may  become  calcareous. 

In  the  examination  of  sputum,  ffeces,  pus,  etc.,  for  the  presence 
of  actinomycea,  the  naked-eye  appearances  may  be  of  valae,  ttince 
the  yellowish- white  granules  are  often  quite  visible,  especially  on  a 
black  background.  Suspicious  masses  may  be  teatted  and  studie<l 
unstainecl,  or  stained  by  Gram's  method.  Sections  of  tissue  contain- 
ing actinomyces  may  be  hanlened  in  alcohol,  and  sections  stained 
by  Gram's  method  with  cuntnut  eosin  stain. 


ASIATIC  CHOLERA. 

In  some  cases  of  cholera  there  »re  no  marked  changes  to  be  f  otrnd 
after  death. 

If  death  occurs  during  the  invasion  of  the  disease  or  in  the  st^e 
of  collapse,  in  the  more  marked  cases  the  appearances  are  as  follows: 

The  bodies  remain  warm  for  some  time,  and  the  temperature  may 
rise  for  a  short  time  after  death.  The  rigor  mortis  begins  early  and 
lasts  for  an  unusually  long  time.  The  muscles  sometimes  exhibit  a 
peculiar  spasmodic  twitching  before  the  rigor  mortis  sets  in,  espe- 
cially the  muscles  of  the  hand  and  arm. 

The  Skin  is  of  a  dusky  gray  color,  the  lips,  eyelids,  fingers,  and 
toes  of  a  livid  purple.  The  ends  of  the  fingers  are  shrivelled,  the 
cheeks  and  eyes  are  fallen  in. 

The  Brain. — The  sinuses  of  the  dura  mater  are  filled  with  dart, 
thick  blood .  The  pia  mater  may  be  normal,  or  cedematons,  or  ecchy- 
mosed,  or  infiltrated  with  fibrin.  The  brain  is  usually  normal,  but 
may  be  dry  and  firmer  than  usual. 

The  Lungs  are  retracted  and  an»mic,  the  pleura  may  be  dry  or 
coated  vrith  fibrin. 

The  Heart  is  normal. 

The  Peritoneum  may  be  dry  or  coat^  with  a  layer  of  fibrin. 

The  Stomach  ia  usually  unchanged,  but  may  be  the  seat  of  ca- 
tarrhal inflammation. 

The  Small  Intestine. — There  may  be  ecchymoses  in  the  mucous 
membrane  ;  the  mucous  membrane  may  be  soft  and  oedematous  ; 
there  may  be  general  congestion,  or  the  congestion  may  be  confined 
to  the  peripheries  of  the  solitary  and  agminatod  nodules,  and  these 
nodules  may  bo  swollen  ;  or  there  may  be  croupous  inflammation  and 
superficial  necrosis.  All  thuse  changes  are  regularly  most  marked 
at  the  lower  end  of  the  small  intestine.  There  is  apt  to  be  post- 
mortem desquamation  of  the  epithelium.  The  characteristic  rice- 
water  fluid  may  be  found  in  the  intestines  after  death,  or  instead  of 
this  a  dark-colored,  bloody  fluid. 

77(6  Large  Intestine  is  usually  normal,  but  in  some  epidemics 
croupous  inflammation  occurs  in  a  considerable  number  of  cases. 
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The  spleen  inny  be  soft.  TTte  Liver  may  show  anialt  nrottg  of 
gntiiular  or  fatty  or  hyalin  (1o|^ii(-ration. 

The  Kiiln^t/a  are  often  inorrtwixl  in  size,  with  wliito  and  thicb- 
eoed  cortex  and  cK>«|feHted  jiynnnid*.  TIio  c)jith«'Utiin  of  tl)«  cortex 
tubes  may  contain  co«n*o  gnmiiW  and  tat  ({lobulBH.  or  be  necrotitr. 
The  tiilxM  nuiy  contain  cjist  mattijr  find  broken-down  epithelium. 
Thi>i><^  r-hHn^>s  maj'  b<<  liK>k(Kl  u^a  as  beinf;  simply  of  a  de);;eiieratiT« 
irlmractvr  or  an  the  results  of  an  acute  def^Qeration. 

The  Uterus  fmd  Ovaries  may  l>e  congeatod  and  contain  extra- 
VH>>ated  blood. 

If  the  i>ati(>nt  does  not  die  until  the  «tugo  of  reaction,  th«  body 
docs  not  pn^sent  tlio  siuito  colUip«od  appearance,  and  there  are  often 
infill  minatory  c)iaa)^  in  diffurt^nt  partM  of  the  bod^',  expeciuUy  in  the 
larynx,  tiie  Iuny;s.  the  stomach,  and  the  inteHttneii. 

According;  to  the  reaearcbee  of  Koch,  which  have  been  abundant- 
ly confinned  by  others,  there  are  constantly  prp«eut  in  the  omall 
iiiti-stJiK-Hof  cholora  piitients.  during  the  early  and  active  stages  of 
the  di»wiK<-.  characteristic  curved  ImcilH  whicii  are  not  known  toficcnr 
in  the  body  under  any  other  ooiiditious,  tuid  whiclt  have  been  proved 
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to  cause  the  diaeue.  Th««o  hadlli  are  from  0.8  to3.0;4loag.  and 
aw-  sometimes  slightly.  «>metJm<>e  considerably  curved  (see  Fig.  07). 
When  gwfwing,  the  individiud  bacilli  are  apt  to  cling  together  by 
their  endn.  forming  S-sliaped  figures  or  tipinls  of  considerable  length. 
They  are  thcreforw  often  called  Spirillum  cholerce  Aainiiae,  FViua 
the  curvetl  shape  of  the  individuals  they  are  also  often  called  "  com- 
ma l«iHlU."  They  mjiy  K'  present  in  moderate  numbers  in  and 
benviath  tlio  mucous  membrane  of  the  intEStiDe,  and  in  very  lar^ 
numbers  in  the  inteatinal  contont«  and  in  the  dejoctiona  in  the  acote 
forms  and  wirly  »tjige«  of  the  diseatw. 

In  the  prooesf«  of  tlieir  gi>tu-th  and  multiplication  in  the  intestinaJ 
caiinl  they  appaivntly  produce  a  poiaonoiw  aub«tan«>e,  the  lo«U 
action  and  absorption  of  which  into  the  boily  fluids  pnxliico  the 
Hvmptoiiw  and  Iflfflooa  of  tlio  disoaae.  The  spftcmic  effects  appear 
to  he  in  the  imtiire  of  a  septic  iuttixication.  The  cholera  btLcillus 
may  retain  its  ntality  for  a  considerable  period  in  water,  and  on 


THE  WrECTIOCS  DISEASES. 


moist  «ulwtaiiws,  sudi  as  daiap  Uneii.  oarth,  and  vegetables,  may 
inCTOHst'  ill  miiiibors  with  great  nipidity. 

A  ttMnperature  of  from  ^Q"  to  10°  C.  is  most  favorable  for  their 
growth.  At  about  If!"  C.  their  proliferative  activitit-s  i-oiiwc,  but 
tJiey  are  not  killed  by  — 10'  C.  Thoy  are  remlily  killed  by  drying, 
and  the  preseuc©  of  and»  is  very  iuiminil  to  their  growth. 

There  is  not  sufficient  evidence  that  they  fom»  sporea,  and  their 
period  of  Ufo  is  short. 

Th©  cholera  bacillus  ist  readily  cultivated  on  artificial  culture 
media,  such  tut  gi-latin.  atfiir,  milk,  lieirf  tea,  |>otatoefl.  etc.  In  fluids 
it  is  capable  of  perfonning  at-tivi;  inovoiiwnta. 

While  they  may  be  readily  stained  by  tho  orditDiry  iiii>thodii 
whon  present  in  the  dejecta,  their  morphologiciil  chanictfrs  are  not 
ubHulutely  di»tinv(ive,  since  sovernl  foriiis  of  curved  bacilli  Iwlonging 
to  the  »amu  group  and  ohwcly  ri-sombling  thi'in  have,  under  varj"- 
ing  conditi  uns.  Ix-cn  found  in  the  dejecta  and  in  the  mouth. 

It  is  often  of  the  bighetit  importance  to  determine,  at  the  uarlic 
piis-sible  mimiont,  whether  or  not  a  suspected  case  be  one  of  Asi- 
utic  choK-ra  or  some  other  form  of  acute  intestinal  disorder,  so  that 
the  pro|>er  iniiastires  may  be  instituted  to  prevent  the  Hpread  of  the 
disnnsc.  Tlio  chjiriu'tvrs  which  aii;  dcvel<>|>nd  in  the  cultnn's  <if  tlio 
cholera  biicillu»  cmiltte  an  expert  biologist  to  distinguish  this  organ- 
ism from  all  other  known  fomut,  * 

Gelatin  plate  cultures  are  made  in  the  nsuat  way  (see  page  13G) 
from  the  intetitinal  contents,  very  small  portions  being  taken.  A 
considerable  nuralwr  of  plates  should  l>e  made,  of  varying  dilutions, 
and  kept  at  about  21"  C.  (TO"  F.)  Usually  afu-r  about  twenty-four 
hours  the  colonics  of  tiio  cholera  germ  a])t)ear  as  kuimII.  roundiil. 
grayish,  granular  Iwdien  with  rough  edges.  As  the  colonies  grow 
they  become  moi-o  coarsely  granular,  and  after  a  time  look  as  if 
comjmaed  of  strongly  refractile  granules,  like  particles  of  pounded 
glas.t.  The  gelatin  bei^omes  fluidified  jironnd  the  growing  colony, 
which  sinks  into  the  Huiil-filled  pit  thus  formed.  In  gelatin  tubes 
inocidatitd  in  tlio  usual  way  with  the  cholera  bocjllua,  the  gehitinia 
fluidified  along  the  puncture  luie.  but  most  rapidly  .at  tlie  surface, 

I  where  a  small  air  bubble  usually  lies  at  the  top  of  tin?  fluidified  pit. 
On  potatoes  the  cholera  bacillus  grows  but  slightly  at  ordinarj- 
temperatures,  but  in  the  thermostat,  at  the  tt'rntK>raturo  <»f  the  body, 
it  grows  rapidly,  foi-niing  a  light-grayish  or  brownish  pellicle. 
By  thus  talking  together  the  morphological  and  biologicjil  <'barac- 
ters,  it  is  possible,  usually  on  the  second  or  third  day,  to  determine 
whether  the  intestinal  contents  of  a  suspected  case  do  or  do  not 
contain  the  bacillus  of  Asiatic  c-hoiera. 
The  cholera  bacillus,  both  in  the  tiejucta  aii<l  in  pure  cultures,  is 
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readily  stained  by  the  ordinary  anilin  dyes,  Tlie  rettnlts  of  tlie  in- 
troduction of  considerable  quantities  of  cholera  bacillus  cultures 
into  the  gastro-intestinal  canal  of  animals  have  abundantly  proven 
the  causative  relation  of  the  bacillus  to  the  disease.' 

Tlie  disease  is  communicated  from  one  person  to  another  by  the 
pollution  of  food  or  drink  with  the  discharges  which  contain  the 
virulent  germs. 


'  For  tlie  details  of  bis  researches  on  AsiSitic  cholera,  see  Koch'i  report,  "Arbeiten 
%.  d.  kalaerUchBD  Oewudiieitsamte,"  Bd.  iii.,  1881. 


RELAPSING  FEVER. 

Synonyms. — Typhus  recurrens ;  Famine  fever;  Spirillum  fever. 

The  Skin  may  be  jaundiced ;  it  may  be  mottled  by  extravaaa- 
tinna  of  blood. 

The  Brain  and  Spinal  Cord  are  unchanged. 

The  Pharynx  and  Larynx  may  be  the  seat  of  catarrhal  or  croup- 
ous inflammation. 


Fin.  a^.SntncBMTM  OaEBiamu  m  thk  Blood  ih  a  Cask  or  RgLtrana  Pmnt. 


The  Luntjs. — There  may  be  bronchitis,  broncho-pneumonia,  lobar 
Iiritsumonia,  hypostatic  congestion,  and  pleurisy. 

The  Heart  is  often  soft  and  flabby,  with  degeneration  of  its  mus- 
cular fibres.     There  may  be  ecchymoses  in  the  pericardium. 

The  Stomach  and  Small  Intestine  may  be  congested  ;  there  may 
l>e  ecchymoses  in  the  mucous  membrane  ;  there  may  be  cntarrhal  in- 
flammation. 

The  Cotonmay  be  the  seat  of  catarrhal  or  croupous  inflamraatioi 

The  Mesenteric  Nodes  may  be  swollen. 
31 
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The  Livpr  U  often  enlarged  and  the  hepatic  cellM  are  swollen  and 
^n^nular. 

TheSpleenis  lai^e  and  soft,  like  the  spleen  of  typhoid  fever.  The 
change  in  its  consistence  is  so  marked  that  the  spleen  may  rupture 
(tpontaneoiisly  during  life.  The  Spleen  may  also  contain  infarctions 
of  different  ntzes  ;  some  are  red,  some  yellow,  some  necrotic.  Those 
which  are  n(>crotic  may  give  rise  to  a  local  or  general  peritonitis. 

The  KiilneijN  show  the  lesions  of  parenchymatona  degeneration. 

The  Bonen. — Degenerative  changes  in  the  medulla  of  the  bones 
have  been  described  by  Ponfick. ' 

Bacteria. — In  the  blood  of  all  parts  of  the  body  .during  the  fe- 
brile attacks  may  be  found,  in  very  large  numbers,  a  long,  slender 
spirilluiti  called  Sfn'rochfefe  Obermeieri:  It  disappears  from  the 
blood  during  the  afebrile  inter^-als.  The  organism  is  from  sixteen  to 
four  fi  ill  length,  and  ijerforms  rapid,  undulating  movements  (Fig, 
J18).  The  inoculation  of  monkeys  with  the  blood  of  relapsing-fever 
patients  which  contains  the  bacteria  induces  a  similar  disease.  Pure 
cultures  have  not  as  yet  been  made  of  these  bacteria,  but  for  the 
reasons  indicate<l,  and  since  the  oi-ganism  has  never  been  found  ex- 
cept in  connection  witli  the  disease,  there  is  every  reason  for  believ- 
ing that  the  SpinichiBto  Obermeieri  is  the  cause  of  relapsing  fever. 


'Vireh.  Arch..  &1.  Ix,.  p.  133. 


SMALL-POX. 

3ma!t-pox  is  im  acute  iiifootious  ilist'ase.  especially  chamcteriBP 
anatomic-ally  by  an  intlaminution  of  the  Bldn  which  pii^oa  thmugh 
a  Beriea  of  more  or  leas  distinctive  phaoes  of  papule,  veaicle,  puHtute, 
%vith  a  final  drying  of  the  exudate  and  necrotic  tiiwue  oonntitiiting 
liie  rrust, 

Viuriou^  phtMn*  otr  the  exantheiii  iiru  tisctl  to  lUvti^piatv  foniiit  of 
tlio  disenstf. 

Secondary  lesions  are  diffuse  suppurative  inflammation  of  the 
Hkin,  inftammationa  of  the  mucous  membrimo,  luemoiThHffes  in  vari- 
ous parts  of  the  body,  and  wut«  degeneration  of  the  kidney,  liver,  and 
spleen. 


'  -^ 


m§Mg 
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The  F>kin  If^tou  hIiowh  in  general  at  lirst  circuniHcribed  araaa  of  in- 
tliiininnticin  itiiuvo  the  ends  of  the  papill.'e,  nith  tlie  development  of  a 
tlnid-fiUed  rutii-iilimt,  so  tliiit  %'«8icIo«  nro  formed  {Fig.  flit).  Thi-seat 
(irwt  coutniii  ii  duftr  fluid,  but  by  tbo  gathering  of  pu»  wlls  the  fluid 
liwomoa  turbid  nud  iii.-cuinulatfs  to  form  a  piistidc.  Hund-iu-haiid 
n-ith  these  clianges  the  papilUe  and  adjacent  layers  of  the  coriiuu 
may  become  infiltrated  ivith  cells.  The  contents  of  the  pustules 
and  the  necrotic  tissue  above  dry  and  form  the  crustw.  Wlien  the 
t-hangra  are  largely  cnntinod  to  the  epidonnis  tile  lasion  nuty  loavo 
no  deformity.  But  if  the  ohaiigen  in  tlio  cutis  arocon.iiili'rable,  cicii- 
tricial  tiiwiiu  may  form,  leaving  si-itn*.  Thu  asMoriiaifm  of  local 
hwiDOrrhngo  with  tho  h1x>vu  chango»  givox  ririo  to  tlio  hwniurrhagio 
form  of  exiiuthem. 

The  raicroH>i^iiiirtin  can-nug  •fmall-pox  jh  unknown. 


SCAKLKT  FEVER. 


Thin  is  m\  infectious  diaeaHe  characterized  by  a  akin  eruption, 
ami  freqnently  aocomjunietl  by  ioDammatioii,  either  catarrhal,  crou])- 
oua,  or  gHn>rrenous,  of  the  toiixiU,  pharyiix.  and  larynx. 

'Dii^^re  may  )>e  ni'ruto  hy]N>r])la9'ia  or  Kiiiiiniriition  of  Iho  rervifjtl 
l>-m|>h  nodi-!*.  Thi-ro  is  very  frwt|uviitly  tui  tw^ut"  exiiiliitiv*  or  an 
iu:ut4>  diffuiw  ti«phriti«.  Tho  »p!wn  may  hv  onlarm-d.  BroiH^ho- 
pneunionia.  endocarditis,  and  pcricanlitis  may  occur. 

The  exanthen)  or  skin  eruption  iti  sciLrliititm  in  a  simple  dernui- 
titis,  as  the  rmult  of  which  the  jiapillui  and  subpupillary  stratiun 
ixH'ome  infiitratvtl  with  fluid  or  leucocrtee,  or  both,  the  leuoocyteM 
N-iny  yHthcnii  csiici-iiilly  alH>iit  thi^  blixxl  vojwpU.  There  may  be 
small  liifiiK)rrhatj^-!<,  and  the  ai-iilo  {thtuv  of  the  ititlnnimation  is  fol- 
lowed by  an  incntuKd  production  of  vpilhclium  und  nn  oxfoliatioii 
of  tho  t;<i|MTfifinI  layers,  T1ic(*l»  Uwioue  of  tho  skin  arp.  exvitptin^; 
ibe  lui'iiiunlui^ti.  very  (lightly  iiuirked  after  death. 

That  the  diHease  in  due  to  aome  form  of  micni-ornpuiimit  ihoit^  can 
l>e  TM)  doubt.  The  exact  miture  of  IhiH  oi^iiixm  in  not  y«t  known. 
The  Ut<ion  of  the  kidney  j»]i(ieairs  to  lie  duo  to  nome  poiMoii  produced 
in  the  bo«Iy  during  tho  diwywe.  One  of  tlie  most  markLtl  fcHturciii  of 
the  disease  i»  the  prtxlisposition  which  it  entails  to  the  incurvjons  of 
putbogenic  germs  otlier  than  tlioee  which  we  believe  to  cjiuae  theiUx- 
wme  itself.  Thus  an  infectious  ctouikhim  inflammation  in  the  mouth, 
toiuiils,  pliarynx,  larynx,  anil  trachea,  due  to  a  »treptoi>(KY^us  (.'<ee  ]iage 
160),  is  a  freijuent  oooiplication.  True  diphtheria  du«  to  tlie  Iii'ifflcr 
1iiu-tllu.4  i.-<  al.'«<>  pnine  toestAbltKll  ilm^'lf  n[)on  the  vuIiK-rable  inflanH'vl 
iiincouH  mcmlirancn.  So  nixo  the  pneumonic  and  HUppunitivw  coin- 
pliratioD  may  be  duu  touwvonduryinfwtion  with  the  pyogenie cocci. 


MEASLES. 

An  intenae  hypersemia  with  inAammation  of  the  skin,  associated 
with  catarrhal  inflammation  of  the  mucous  membrane  of  the  air 
passages,  are  the  most  prominent  anatomical  features  of  this  infec- 
tious disease.  The  inflammation  of  the  skin  is  anatomically  of  the 
same  general  type  as  that  in  scarlatina.  Acut«  degeneration  of  the 
kidney  or  acute  exudative  nephritis  may  follow.  The  more  common 
secondary  lesions  are  broncho-pnemnonia,  pseudo-membranous  in- 
flammation of  the  pharynx  and  larynx,  suppurative  inflammation 
jn  various  parts  of  the  body,  and  diphtheria.  These  complications, 
as  in  scarlatina,  are  doubtless,  in  part  at  least,  due  to  secondary  in- 
fection with  other  germs  than  those  causing  the  disease  itself. 

The  micro-organism  causing  measles  is  not  definitely  known. 

Canon  and  Pielicke '  have  recently  recorded  the  discovery  in  the 
blood  in  fourteen  cases  of  measles  of  a  very  small  bacillus,  about  as 
long  as  the  radius  of  a  red  "blood  cell,  but  varying  considerably  in 
size.  It  is  best  stained  with  Czenzynski's  solution  (page  68),  or 
with  a  solution  containing  one-half  the  amount  of  eosin.  Sometimes 
the  staining  is  uniform,  sometimes  the  middle  portion  is  paler. 
These  bacilli  were  sometimes  abundant,  sometimes  scanty  in  the 
blood,  lying  singly  or  in  heaps.  Meagre  cultures  were  obtained 
in  three  cases  in  beef  tea.  They  did  not  seem  to  grow  on  the 
ordinary  solid  media.  Bacilli  similar  in  form  were  found  in  the  ex- 
udate from  inflamed  mucous  membranes  in  measles.  The  observa- 
tions of  these  vrriters  are  interesting  and  suggestive,  but  until  they 
shall  have  been  confirmed  by  others  and  been  greatly  extended 
nothing  can  be  regarded  as  estabUshed  regarding  the  etiolt^cal 
signiflcance  of  the  genus. 

■  Berliner  klia.  Wocheoschrlft,  April  18th,  1992,  No.  16. 


TYPHUS  FEVER. 

This  disease  has  not,  so  £ar  as  we  know,  any  characteristic  lesion 
save  the  skin  eruption ;  but  yet  after  death  we  may  find  a  number  of 
morbid  conditions,  such  as  are  common  to  the  infectious  diseases. 

The  entire  body  has  a  tendency  to  rapid  putrefaction. 

The  blood  is  often  darker  and  more  fluid  than  in  other  diseases. 

The  voluntary  muscles  may  undergo  waxy  and  granular  d^ene- 
ration. 

The  brain  and  its  membranes  may  be  congested. 

The  mucous  membrane  of  the  pharynx  and  larynx  may  be  the 
Beat  of  catarrhal  or  croupous  inflammation. 

In  the  lungs  there  may  be  bronchitis,  broncho-pneumonia,  or  hy- 
postatic congestion. 

The  walls  of  the  heart  may  be  soft  and  flabby. 

The  agminated  nodules  of  the  ileum,  and  the  mesenteric  nodes, 
may  be  a  little  swollen. 

The  spleen  is  often  large  and  soft. 

The  kidneys  and  liver  are  frequently  the  seat  of  parenchjTnatoiw 
degeneration. 

The  nature  of  the  infective  agent  in  tj-phus  is  unknown.  Several 
observers  have  recorded  the  finding  of  micro-oi^nisms  of  one  kind 
or  another  in  the  disease,  but  proof  that  any  of  these  have  causative 
relationship  to  the  disease  has  not  yet  been  furnished.' 

'  The  most  recent  bncterioloj^cal  study,  that  of  BrnaDan  and  Cheesmsa.  made  on 
cam  occurring  Id  New  York,  while  furalBhiog  suggestive  groundwork  for  futuro 
research,  leaves  the  problem  of  iti  etiology  etill  uniolved.  See  Braanan  and 
Oheetman,  "  A  Study  of  Typhus  Fever,"  Medical  Record,  June  25th,  1SS3. 


HYDROPHOBIA. 

The  lesions  which  have  been  found  in  this  disease  are  not  con- 
stant nor  are  they  characteristic.  Though  well  marked  in  some 
cases,  they  are  but  very  slightly  developed  in  othera. 

The  lesions,  when  present,  are  apt  to  be  most  marked  in  the 
medulla  oblongata  and  pons,  but  they  may  be  present  in  the  cord. 
They  consist  of  small  hemorrhages,  and  accumulation  of  leucocytee 
about  the  blood  vessels  in  the  perivascular  lymph  spaces,  and  of 
thrombi  in  the  smaller  blood  vessels. 

While  there  is  much  reason  for  believing  that  hydrophobia  is  due 
to  the  introduction  into  the  body  of  some  special  form  of  micn>or- 
ganiam,  and  while  the  recent  researches  of  Pasteur  and  others  have 
brought  to  light  many  interesting  and  important  facts  r^^arding 
the  general  nature  and  distribution  in  the  body  of  the  infectious 
agent,  nothing  is  yet  definitely  known  about  the  particular  organism 
which  induces  the  diaeaae. 


YELLOW  FEVER. 

Rigor  mortis  is  marked  and  occurs  early. 

The  Brain  and  its  meninges  are  usually  congested. 

The  Skin  is  of  a  yellbw  color  from  the  presence  of  bile  pigment, 
and  may  be  mottled  by  eccbymoses. 

The  Heart  is  of  a  pale  or  brownish-yellow  color.  Ita  mtiscular 
fibres  are  the  seat  of  fatty,  degeneration. 

Tfte  Lungs  are  congested. 

The  Stomach  often  contains  the  characteristic  black  fluid  which 
is  vomited  during  life.  Its  mucous  membrane  is  congested,  soft- 
ened, and  sometimes  eroded. 

The  Intestines  are  dark-colored,  often  distended  \vith  gas,  and 
8(Hnetimes  contain  blood. 

The  Liver  in  the  earlier  stages  of  the  disease  may  be  intensely 
congested.  More  frequently  it  contains  but  httle  blood,  is  of  a  light- 
yellow  color,  and  the  hepatic  cells  are  infiltrated  with  coarse  g^ran- 
ules  and  fat  globules.  There  is  in  many  cases  necrosis  of  liver  cells. 
The  gall  bladder  is  contracted  and  contains  but  little  bile. 

The  Spleen  shows  no  marked  changes. 

TAe  Kidneys  present  the  lesions  of  an  intense  form  of  paren- 
chymatous degeneration.  The  tiibules  may  contain,  according  to 
Councilman,  masses  of  byalin  material. 

While  its  mode  of  occurrence  and  the  character  of  its  sjnnptoms 
and  lesions  afford  a  strong  presumption  that  yellow  fever  is  an  a<'ute 
infectious  disease,  none  of  the  various  studies  whic'h  have  been  nmde 
upon  its  etiology  have  as  yet  revealed  the  presence  of  any  micro-or- 
ganism to  the  action  of  which  it  can  be  fairly  attributed. ' 

^TheUudleaofSUrrxhergoatlic  "  Etiology  and  Preveotlon  of  Yellow  Fevtr/'piib- 
llahed  la  the  form  of  a  Oorernmeat  report  In  1890,  contaio  the  result  of  a  great  ileal 
of  research  bj  modem  mellwdfi,  aod  abould  be  consulted  for  a  full  exposition  of  this 
disease  and  its  ledou. 


THK  MALARIAL  FEVRRS. 


The  charfurterisHc  lesions  of  nuUimat  poiHoaiiig  aro  certain 
changes  in  the  blorxl,  the  Hpleeti,  and  the  liver. 

In  thti  mnre  intense  and  ai'ute  fonn  of  raaUrial  poiBoninp  the 
hlooiVfinilrtinM  nnrnvrnux  {iHrticlos  of  blark  or  brown  pijcinent,  which 
are  i>ithi.'r  frt-i'  nr  t-inhwhiitl  in  wUw  ii'Si^tmUin(f  the  whilit  blmul  celbi 
and  the  I'tKlotheliuni  of  tbti  hliNxl  \'t?i»!*t!ls.  After  death  this  pijfinent 
is  found  in  the  blood  vessels  throughout  the  lK>dy,  but  is  moi<t  abun- 
dant in  the  blood  vessels  of  the  liver  (see  Fig,  343)  and  spleen.  Thtwo 
organs  are  then  usually  of  huge  size  and  of  a  peculiar  brown  or 
black  color. 

In  ^inie  of  tliMO  severe  cases  tliere  are  also  extravaaatinnfl  of 
hlotxl  from  tbu  mucous  membranes  aud  in  th^r  snWtancv.  Thure 
may  nbio  be  general  jnuiidioe. 

Iti  the  milder  and  more  protra^^d  cases  of  maluriiLl  poisoninj^ 
the  composition  of  the  bhxxl  is  altered  and  the  patient  may  become 
profoundly  aniemic.  The  spleen  may  liecome  the  seat  of  chronic 
intemtitial  intlaramation  with  pigin(*ntation  (rtee  Fijt[.  iSS).  The 
liver  niay  exhibit  the  changes  of  chronic  interstitial  hepatitii*. 

The  attwnpis  to  ostabli«h  a  eaiiwativo  relatic>iii<hip  between  tJie 
vurioiw  forni»  <)f  Ijjwtt'riii  wbit-h  from  time  t«  time  liiive  been  found 
in  tho  bodies  of  persons  who  aro  the  victims  of  malarial  poisoning, 
and  the  sj-mptonu)  and  lesions  of  the  disease,  have  all  been  unauc- 
ceasfuL 

On  the  other  hand,  a  large  numl»er  of  careful  aludiea  by  various 
observerH  have  led  to  a  strong  pn-snmption  that  the  tliseaiw'  is  due, 
not  to  a  vegetable,  but  loan  animal  orgiinij«m  which  is  very  con- 
stantly found  in  the  blix>d  of  utTccted  persons. 

In  brief,  the  facts  upon  which  this  presimiption  rests  are  as  fol- 
lows :  The  blood  of  those  suffering  from  malarial  poisoning  may 
contain  one  or  more  of  the  structiuvjs  which  are  aho^vn  in  Fig.  ItMj. 

1.  Inside  of  the  n-d  bloinl  cells  may  bo  found  colorless  bodies, 
Bometuues  occupying  a  small  (mrt,'»onietimes  nearly  filling  the  cell. 
These  lnjtiie)*  uiav  or  may  not  contain  pigment  graiuiles.  They  may 
exhibit  aiiiwbvid  muvemont))  («  und  b).  They  are  called  the  a. 
boid  bodies. 
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%.  Colorleus  diseoidal  botlim,  ueunlly  a  litUo  larger  tVuin  th«  rod 
blood  (.-rIL),  ^yhich  cuiituin  pi<^mL<nt  purticlo?),  BuriietimM  ncnttcn^d 
irregularly,  sometiraea  (^ouped  toward  the  centre.  These  are  Ix.*- 
lieved  by  aome  obeorvers  to  he  the  later  devclopmeotiU  stages  of  tttu 
iinn('lx>id  bodies,  which  liavo  inorAaAed  in  8ixt^  at  Uie  expense  of  the 
red  blood  cells,  A  groupinjic  of  pitpnctit  graiuile«  indicating  m'n- 
metitution  is  sometimes  seen  in  thesu  botliv:*.  Tbuw)  are  called  the 
encysted  bodies  (c). 

3.  Bodies,  about  the  size  of  a  red  blood  cell,  which  are  coni|xw*«d 
of  a  congoriea  of  irregularly  rounded  struotureci  grouped  about  a 
centra]  nuuu  of  pigment  Thene  are  called  »egmenting  bodies  or 
roaettvx  (rf). 


FM.  ICO.— Tna  Wausvtoit  or  M*i.*m  (Pu«iiomni  Mimw)  la  tmm  Bioon- 

S, iinptgtai-ntnl  •aimlxikt  hotjr  In  a  rod  MikhIgvU;  b.  pif  nu-nlnt  unwboid  \-aAj\  c.  colorlMB 
■lltrrt''''  bodf  wUh  plcmeoi:  d.  KKnuallnit  hotj'-  *•  fiWiiiuDU  al  tesmaDtlBf  bwljr:  /  lUil  g. 
oMsaMk  bodlm;  A.aa«*IUu  iKdy.  u.  b,  d,  (. /.  p  an  dnvn  fntB  apadntBi  «(  malarW  bloa^ 
ppcpvwl  h]r  Dr.  W«llarj;*nif«:  o  ud  k  m«  dn«a  aOw  •kelabi*  bf  Dr.  inam. 


A.  Smaller  iwlatcd  or  clu8t«rod  Ktructurcn  which  are  apparently 
the  retiult  of  the  hnuiking  apart  of  thv  sogmeiiling  bodies,  as  s^en 
at  <*.     Often  cjill^l  sjtores. 

5.  Crescentic  bodies  containing  a  central  mas«  of  pigment  (/ 
andflr). 

6.  Bodies,  smaller  tluui  a  red  blood  cull,  which  are  actively  mo- 
bile and  are  fumiMhvtl  with  one  or  more  tlagella  at  one  Ki<le — A, 
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fiagetlate  form.    These  are  the  main  forms  which  liavo  beuii  do- 
ncribed. 

Tlio  Amceboiil  foniu  Are  iipt  to  oc^^iir  in  th»  acute  stag^H  of  the 
diMuitiw,  the  cnwcontic  forms  in  the  chronic  Ht(ige».  The  eegmenting 
bodies  are  apt  to  be  prosenrnmrnediatelj-  before  or  during  the  cliiU  ; 
the  pigmented  amoeboid  bodies,  ac(!ordiiig  to  James,  are  present  at 
all  timei«,  hnt  are  most  nmnt-rous  during  and  Ixtforo  thu  )uiroxytun8. 
In  general,  it  may  bo  said  that  the  mimlwr  of  theiw  bodies  in  pro- 
portional to  the  gravity  of  the  cose.  The  iimcHboid  forms  disap- 
pear shortly  after  the  mlministration  of  cininine.  while  the  crescen- 
tic  bodies  often  persist  for  a  considerable  time  under  the  same 
conditions. 

Whether  these  various  iKidie:)  are  ilovelopmental  forms  of  the 
i^aiiio  orgiiiiiRm  or  not  lias  not  yet  boon  fully  ust)dili»ho<l,  an  artificial 
cultivatiuits  havo  not  been  miulu. 

The  onjuniKm,  which  apparently  belongs  among  the  protozoa, 
may  be  most  appropriately  called  the  JitBimttozoiin  of  malaria.  It 
is,  however,  often  called  tlie  PlaannHlium  malariffl. 

Whatever  ita  etiological  significance  or  itif  life  history,  ita  discov- 
ery in  the  blood,  even  with  otir  present  knowledge,  since  it  U  iiii- 
kiiown  except  in  malarial  di.-<fa»i.s  i-s  of  groat  diagnostic  value  ill 
doubtful  casvM. 

Mefhod  of  Exatrtiiiulion, — The  froeh  blood  token  from  a  fingor , 
prick  may  be  examined  in  thin  layers  on  the  warm  stage  \vith  one 
twelfth  oil  immersion.  Or  the  blood  may  be  spread  in  a  very  thin 
htyer  on  a  cover  gla.ss,  Uriixl,  ]>Hssecl  through  a  tiame,  and  then 
stained  as  in  tho  ordinary  mode  of  bacterial  examination  with  fuch- 
sin  or  methylen  blue  (st-e  ptigo  1^0).  The  stained  8(Hx;imens  may  bo 
mounted  and  pre■;er^'ed  in  balstim. 

By  the  action  of  Czenzynski's  fluid,  in  the  manner  described  on 
page  fiS,  upon  miUarial  blood,  a  double  »t/uning  may  be  obtained,  the 
uurli'i  itriil  pUt.'iinoilia  I}eing  stained  blue  while  the  red  blood  cells  and 
ewfiiiophile  gnuiulcs  are  colored  rod. 


TUMORS. 


SECTION  I.    GENERAL  CHARACTERS. 


TamorHare  composed  of  tho  8amt>type«  of  tissue  as  tboeenonnally 
exiatiiif;  in  the  body,  and  (mm  the  latter  thej-  are  derived  by  a  pro- 
lifemtion  of  prcH'ristinjj  coUr.  The  tissues  of  tunKirsnuiy  be  similnr 
to  Uioso  of  tUe  part  in  whioli  tlioy  grow,  wUon  Uiey  are  cnllod  Ao* 
mologons  ;  or  thoy  may  bo  dia«iiiiilar,  and  are  then  coIImI  IteterolO' 
gotis.  Tumors  Hru  uot  only  niiido^iut  to  the  normal  tissiioi;  of  the 
body  in  strtictiire,  but  tbuir  life  history  tmnopireH  under  the  same 
general  la^va  of  nutrition,  growth,  reproduction,  etc.  With  thin  im* 
pt>r1ant  differenee.  however  :  that  while  the  iionnai  tiasuiTS,  sorv 
ing  iw  they  do  a  definite  purpose  in  the  orffiuiiiim.  arc  cUtst-ly  limited 
in  thoir  growth  and  miniit«i  characters  by  phy»i«il  and  other  condi- 
tions wbicli  dvtt^rinino  the  uniform  devetopmunt  and  cornelatiun  of 
various  parts,  the  tissue*  of  tumors  exliibit  a  certain  lawlessness  in 
(fro«*th,  structure,  and  life  history  which  gives  them  a  distinctive 
chamcter  while  not  renutving  them  from  the  physiologinti  typos. 
Thu»  ill  Uic  Chondromata'  the  tissue,  whtlu  distinctly  cartilaginous 
in  ty[K',  prewiit!*  itself  nut  oidy  in  pbtcca  where  it  docs  not  belong, 
but  may  show  a  Icnduncy  to  tbo  dcvolopmeat  of  fibres  in  one  part  of 
its  basement  substance,  while  another  may  be  distinctly  hyalin,  or 
another  soft  and  almost  gelatinous.  The  cells  also  are  apt  to  ex- 
hihit  groni  lack  of  unifonnity  in  siae,  shH|H:%  and  groupiiig.  Th« 
Uiwh.v<-<iifKs  in  tumor  tissues  i»  sliown  in  their  tendency,  under  cor 
tain  ixfiiJitions,  to  change  from  one  form  into  another,  as  from  fib- 
rous tissue  into  iHine. 

Tuuioni  are  supplied  with  blood  vi»8cls  which  grow  into  tliem 
from  adjacent  healthy  parts,  just  an  they  do  into  granulation  tissue, 
so  that  they  may  finally  |>o»m«s  a  more  or  less  independent  vascular 
oyBtem  of  artcrie*,  caitillariw,  and  veins.  They  are  furnished  with 
Ijnnpli  vvetaeU  uud  itome  of  them  with  uorves.    The  cell  division  by 
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which  ttitnoni  grow  exhibits  tb^  same  minute  pbenomenA  lut  does 
cell  (liWsion  in  Jiormal  tisanes  (see  page  73).  Tumor  tisauea  are  sub- 
ject to  the  same  dPKeiiorative  cliauges  as  other  tissues  ;  they  may 
beromo  fatty  or  calcified,  ulceratvd,  gHngrr-nouK,  pij^inontod,  etc. 
By  iiocrotic  cttangve  a  tumor  may  b«  hirgvly  dtwtroyi-d.  but  com- 
pteto  oWitorHtion  rarely  ocour«  Jii  thiM  way.  They  are  liablu  to  im- 
dei^  the  ordinary  iiiHaiiimatorj'  clianges,  granulation  tissue  inay 
form  in  ttiem,  and  abscesses  and  cicatriceB. 

The  rapidity  of  growth  of  tumors  varies  ifreatly  ;  some  grow 
very  slowly  indeed  and  may  chaug*^  but  imitorccpltbly  in  sine  and 
app<^-Jir.tTi(V  forytsirs  while  other*,  on  tho  other  hand,  gr«>w  mt  Uisi 
that  tiicy  do  not  aoq(iin>  solidity,  and  their  olementM  reinaiii  in  iiu 
incompletely  develope<l  condition  and  are  thus  more  liable  to  de- 
structive changes  than  noniial  tissues  are.  lu  healthy  tissues  the 
blood  vessels  are  supiwrted  bysunounding  lOements,  which  aid  them 
in  i«u.staining  the  IiIoikI  pi-esaure  from  within.  In  rapidly  growing 
timion*  thi.-*  extiTiinl  snjiiHirt  is  ofk-n  Im'king,  Jind,  tm  the  wall.s  of 
the  blixxl  vwwcis  tire  thenifTt^lves  badly  formed,  the  rL-»idt  is  that  the 
walls  lire  upt  to  become  pouched  or  aneurismal,  and  they  often  burst, 
givinj;  rise  to  larger  or  smaller  interstitial  hiemorrhageH, 

Tumoi-s  have  various  slui})es ;  nodular,  tuberous,  fungoid,  poly- 
poid, jwpillary,  dendritic,  etc. 

Tumors  may  occur  singly  or  in  greater  or  lews  nnmlwrs  in  the  same 
or  in  ditTerent  ]Mirt.s  of  the  Iwdy.  If  they  aro  multiple  they  may 
have  oi-currcd  Rimultaneuusly  or  nt  diJTerent  times  iw  independent 
structures.  Or  multiple  tmnors  may  occur  as  the  result  of  the  dis- 
seminatioR  in  the  body,  from  a  primary  tumor,  of  cells  which  form  a 
starting  point  f<ir  new  tiimoi-.i.  Many  tunmrs  are  sharply  circum- 
BcrilK-d,  may  Yni  even  encapsulated,  and  influence  surrounding  parts 
only  by  the  pre.s.nuro  which  they  exert  uiwu  Ihcm.  In  this  way  they 
may  cause  displacement,  iitrophy.  or  necrosis  :  they  may.  by  pri'ssure 
on  neighboring  vessels,  cause  u.'doina.  thrtjmbosis,  etc.  ;  they  may  in 
the  same  way  cause  dislocation  and  cariee  of  bones. 

Tumors  may  grow  lai^ly  by  inci-ease  of  elements  within  th«n, 
thus  nimply  exjKinding  ;  this  is  called  cfnfriil  gmivth.  Tliey  may 
gnnv  in  jMirt  or  largt-ly  at  the  surface — pi-ripheral  growth.  In  this 
case  the  growth  may  be  a  direct,  continuous  eiilargomeiit  of  the  mitsa 
at  or  near  the  periphery,  or  it  may  be  by  the  formation  of  wcontlary 
nodules  near  the  primary  growth,  which,  gradually  enlarging,  limdly 
coalesce  with  tlie  latter,  forming  a  jiart  nf  the  nodular  tumor.  Thin 
mode  <*f  enlargi'ment  i-s  called  discoHtinurms  periphtrml  yrou-th, 
and  in  due  to  the  disscmirmtiou  of  cells  fRim  the  mother  tumor  into 
the  adjacent  tissue  through  the  bk>od  or  lymph  ohiiiuiels,  and  their 
proliferation  at  the  points  of  lodgraent.     This  di**einination   may 
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tissue  degeDoration,  however,  Uiia  may  become  a  very  im{)ortAiit 
f«ctor. 

TliU  condition  of  cuchexia,  ko  eridifntly  »eL*ond»ry  to  tlm  f^ruwtli 
and  degeoeratioD  of  the  tumor,  woa  formerly  tomMMl  u  dyacnisia  or 
diatbe^ttS  and  watt  sopposed  to  precetle  and  induce  the  growth  of 
uuili^iiaiit  tuniom,  purlicuUirly  cnncent. 

It  is  further  to  Iw  iit>ted  thnt  the  fragments  of  tumortt  which  have 
found  oocow  to  tb«  vt-ins  nmy  not  tut  i<in)[>te  oiiiImiU  and  pruduoo  im- 
mediate death  or  simple  metJistiitic  abt^-^^twt^at. 

It  waA  formerly  supposed,  when  Ibe  doctrine  of  tbe  specific  nature 
■of  tumors  prevailed,  that  the  cells  ot  miilignant  tumors,  particularly 
of  carcinomala,  luid  a  characteristic  structure  and  appearance,  and 
tliat  by  tliv  t>xiiminaii'iti  of  siiijjle  or  of  a  few  sepanited  cells  tlie  na- 
ture of  tbv  tumor  coidd  bo  dou-nninoil.  l-'i-oui  tlie  al»o\'e  considora- 
tions  it  will  be  ovidcnt,  tut  ull  tumor  ooU»  bavo  their  prototype*  in 
the  nonnal  body,  that  therefore  there  in  nolbiiig  {witlio^omoniu  in 
the  ap{H:>arances  of  single  cells.  It  is  by  it  study  of  tiio  general  strtlc- 
tum  and  of  the  topography  of  tumors,  as  well  as  of  the  cbaracten 
uf  the  iiidiWdual  cell^,  that  w<)  am  enablin]  to  determine  thoir  lutture. 
And  oven  tlieii  wo  must  ofu-ii  bring  to  our  aid  the  clinical  bistory  and 
gross  appearances  of  tlie  growth  before  we  can  arrive  tit  a  definite 
conclusion.  We  may,  indeed,  sometimes,  aided  by  the  clinical  his- 
tory or  gross  appaarances,  be  able,  by  the  roicroscopical  examination 
of  ticriipingH  fn>m  a  tumor  or  of  fluids  from  an  interiuil  cavity  in 
which  it  14  growing,  to  form  a  rea»otiable  conjecture  n^mling  itet 
attture. 

As  a  rule,  tbe  ijeripltenil  portions  of  the  more  rapidly  growing; 
tumors  are  best  adajittxt  for  microscopicitl  exiuni nation,  because  here 
aecondary  degenerative  changes  are  less  likely  to  have  occurred  than 
in  tlie  c«ntnd  parts. 

THB  CAP8R  OP  TUMOILS. 


In  n-f^anl  to  tlie  cjtu±tatioii  of  tumors  our  actual  knowledge  is  still 
very  meagre,  liiaci^riain  number  of  cases  meohani<'al  inflticnectt 
are  uudoubtwdly  suHiciunt  inciting  caa«u».  In  ottiwr  ini^tunces  hered- 
ity is  an  important  factor.  But  to  both  of  thivto  infliionoeai  too  much 
imjKtrtance  has  been  attributed  in  fonner  times.  The  most  recent, 
and  to  n  cii^rlain  extent  plau^ble,  hypotha'us,  and  one  which  most  sat- 
isfactorily acvotuits  for  tlie  ooourrence  and  character  of  many  tu- 
mors, is  that  of  Cohnheim,  called  tlie  hifpoflK-siti  of  Ihc  fiitbrtfonal 
origin  iif  liimorn.  TbU  is  to  tbe  eSectthat  all  true  tumors  are  due 
to  faulty  embryonal  development ;  that  certain  embryonal  cells  of 
various  kindi),  in  the  course  of  the  dcvulojiment  of  the  body,  an 
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mipcrfluoiis,  or  booome  dUplacetl,  or  do  not  nndergo  the  normal  chan- 
gi.-)t.  ami  r«mftin  rea«ly,  whftn  the  conditions  shall  beoonift  favoraliie 
in  Uter  lifo,  from  wbutovor  n^jison,  t<>  commiTieo  (^)winjj;  with  till 
the  pottinries  of  embryuiiic  and  towly  ui^uiized  coIIk  in  tliu  mid»t  of 
tile  mature  tissues.  Not  l)eing  retitruioed,  however,  by  the  reifiUat- 
iiig  inUnences  which  d«temiino  the  nature  ami  relative  extent  of 
jfi-owtli  in  tioniiiil  dovoiopinent,  they  go  on  to  tlio  production  of 
mors,  which  reprvst-nt,  thoti){h  in  atyi>ical  fonn,  the  various  tissih 
wliich  tho  fitruycd  or  ununtod  cells  were  dostjnod  nonnally  to  pro- 
duce. 

The  evident  hereditary  character  of  many  tumors,  the  congenital 
nature  and  early  dctveUipment  of  others,  their  atypical  structure  in 
y;i'Mfral,  and  the  tondi'tiey  of  many  form;*  to  occur  in  situations  in 
which,  during  tho  dewlopment  of  tJie  embnr'o,  con!fiikTiiliU>  com- 
plexity exists,  us  well  tm  their  heterologous  occurrence  and  their  fre- 
quent primary  multiplicity — all  of  these  chanicterH  of  tumors  seem 
to  favor  Cohnheim's  hypothecs.  On  tho  other  lian<l,  the  theory 
leaves  iineKplaine<l  tlio  sudden  growtli  of  tho  allt>goil  embryonal oelLs 
which  liavo  long  remained  donnaut,  and  lacks  as  yet  tlio  ahsoluto 
dr-miins'tration  of  a  morphologic4tl  hnnia,  «noi!  no  one  Ims  seen  tli© 
strayed  or  delayed  embryonic  cells.  These  may,  of  courw,  bo  very 
small  and  ditBciUt  of  demcnBtration,  and  this,  according  to  Cohn- 
heim.  fully  explains  the  lack  of  a  definite  histologicjj  biisis  to  his 
hypothesis.  It  shouUl  tie  remembered,  furthermore,  that,  under  or- 
dinary conditions  in  tho  btxly,  certain  cells  which  are  destined  to. 
rephico  others  which  have  fulfilled  their  destinies,  ns  in  tho  skin,  |>09-i 
8c«*s  to  a  greater  or  leas  dc^jreo  tho  chanicters  of  embryonal  celb^.' 
and  that  while  in  the  struggle  for  existence  the  gi'owth  of  thcso  cells 
may  be  held  in  check,  as  by  conditions  of  pressure,  nutritive  supply, 
etc.,  if  these  conditions  ho  alteri>d  these  cells  may  undergo  prolifera^ 
tive  changcis  as  significant  at  thcMe  of  the  alleged  belated  genns  of 
Cohuhoim.  Such  n  changed  condition  of  affairs  has  been  shown  by 
Thiersch  to  occur  fruquuntly  in  the  skin  in  old  (^^1,  and  to  cxphiii 
in  largo  measure  the  occurrence  of  certain  epithelial  tiuuors. 
should  be  renjembered  that  tills  hypothesis  was  offered  by  Cohn- 
heim  only  as  a  suggestion  to  facilitate  reaearcb,  and  that  be  ez> 
preasly  waTOi>d  hisconfr^-res  against  attaching  a  premature  imjmr- 
tanci^  to  tho  iKWJiibiiity  to  whi<'b  he  callixl  attention.  Thus,  while  the 
hyputhcKis  of  tho  embryonal  origin  of  tumors  is  most  fascinating, 
and  for  certain  forms  quite  satis  facto  n,-,  wo  may  well  demand  a 
more  definite  basis  of  fact  before  accepting  it  as  of  universal  appli- 
cation. 

Bacteria  have  in  recent  times  Ijeen  claimed  by  some  observers  to 
itand  in  a  cauMativo  relation  to  certain  tmnors,  and  bacteria  havo 
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heen  occasionany  (iemoni«tra(«d  in,  and  ciiltivatod  from,  tho  tisstm 
of  tumor*.  But  no  comploHj  «ik1  rvliiiblo  (.■xperimt'tit*  or  obsen'a- 
tk>nB  have  aa  yet  been  made  which  prove  tliat  they  have  anj-UuDg  to 
do  in  causing  the  tumora,  or  are  of  any  Rignificance  aave  aa  chance 
contaminatioas  of  the  tU!<u<>H  or  aa  inducing  aivondar>'  «om)>linationt«. 
A  great  d«<il  has  nrwitly  Ik-vu  wrilt*?n — in  vit^w  of  ihti  niorw  or 
Ices  ptausiblo  nutiun  that  tumunt  might  bo  of  i»inu<itio  origin— altont 
tt'rtiuniilru<rttin«  which  aru  uot  infreqiK-ntly  found  mostly  in,  but 
MtiniTtiinift  U^t^\'«eIl,  tumor  cpll»,  u^poL-iiiUy  Id  Uie  carcinotiiatu,  and 
whifh  have  bwn  rather  hiistily  aaaumed  to  Iw  animal  or  vegetable 
paratdtea.  These  cell  "  iucluMtons "'  are  for  the  moat  part  larger  or 
amaller  rounded  bo<liea(Fig.  101);  with  or  without  nuclei;  sometimea 
with  double  contours,  8om«time«not:  usually  sliaqily  outlined  againat 


t<3KMrtac  Tarlout  loms.    From  eaninointt. 

the  cell  pix>to[>ln«]n  in  whinh  tliey  lie;  often  crowding  tho  cell  ntictcus 
to<Hie  Hidt',  oftt^'u  eituaU'd  within  tbo  nucleuii,  ofU-n  apjuin-ntly  re- 
pladag  it.  Theso  stru<.-tui\«  mi^iu  to  bu  invngiiiHtL-d  epithelial  or 
other  oelb>,  or  cell  nuclei  which  have  undergone  varioua  degenerative 
nwtamoqihiweit,  fragmentation,  etc.  In  aomevacuolea  are  developed; 
9ijit)e  lie  in  vai^uole-n  in  ttio  tumor  cella.  They  may  be  iringlu  or  there 
may  1m)  Sicvcnd  iti  a  Kinglo  ttmtor  c**ll.  Somo  of  iho  questionable 
BtructuTM  appear  to  bo  tlio  inotaiiiorphoMxl  nucWi  of  the  tamor  cells 
theimtdvee. 

They  are  found  in  other  than  tumor  tiwiie«4. 

The«o  protean  «tructun>i«  are  no  doubl  of  varied  origin,  and  bave 
twcu  mo«it  frequently  thouglit  of  late  to  belong  among  the  cocci- 
dia.    They  are  tvadily  stahittl  with  varying  dugnxM  of  intemuty  by 
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hiomfttoxylin,  by  cosiii,  by  ftafmniii,  or  by  fucfaBin.'    Somo  of  the  cell 
iiiolii^ioiui  in  carcinoma  luiiy  bu  coccidin  or  uIIickI  ori^niiuiui. 

Wo  do  not.  of  t'lnirso.  Hiwwrt  that  tumors  ciinnut  be  causwl  by 
pariMitvK,  but  at  jiresetit  it  soems  to  us  that  no  atl(.<quut«  j^rouiid 
oxiitts  for  believing  that  they  are. 

The  nearly  uniform  failure  of  success  in  the  transplantation  o£j 
tumors  from  one  spwir-s  of  aniniaJ  to  another,  ainl  tlie  atwolute  fiiiliann 
to  cultivate,  either  liirectly  or  by  imwiilatioii,  any  constant  orpanlsma 
from  tlioin,  speak  with  rntich  foroo  against  the  notion  of  the  parasitic 
origin  of  nuiligiiant  lumi>n«. 

It  swms  to  tliu  writer  that  to  soek  for  a  singlo  oxtt-mal  cauw?  i>p  J 
group  of  c«u»c»  for  the  aberrant  tissue  growtlia  wliich  wo  aiU  tumor*, ' 
is  to  ignore  the  niany  still  obscure  inherent  influences  which  are  at 
work  in  all  tissue  grcjwth,  especially  those  inHuenres  which  foster 
simple  cell  proliferation  and  tend,  under  tlie  intluonee  of  lieredity,  to 
sj)wiatizalion  in  fonn  or  function.  On  the  other  hand,  not  to  bo 
ignored  are  thoso  influenct>s.  whether  of  nutrition  or  pn^ainre  or  ex- 
[wisnii:',  wliich  nmuld  tho  cell  growth  under  nonnai  conditions  into 
purposeful  tunl  fixed  forms. 

It  is  rathera  matter  of  surprise  that  ever-changing,  self-regenerat- 
ing living  tissue  does  not  oftener  go  astray  in  its  activities  than  that 
it  only  now  and  then  should  do  so.  This  latter  somewhat  inverted 
point  of  view  may  be  useful  in  calling  away  the  attention,  in  dis-, 
cussing  the  etiology  of  tumors,  from  a  too  close  regard  to  o.ttmnooufll 
factoi-s,  and  dih-cting  it  U}  the  many  i<till  utie>:plon^>d  fields  in  cell 
l)hysicilogy  whieh  we  must  jwrliaps  Ik-cohio  familiar  with  before  we 
can,  with  fair  hope  of  success,  attiu'k  the  problems,  both  in  cause 
and  curi%  which  crowd  tliickly  about  those  signiflcant  tissue  aberron- 
cieD — the  tim:iors. 

Cl^HSIFlCATIOX  OF  TVUORS.  " 

The  fact  that  tumors  are  composed  of  structures  which  re-semble 
-the  various  types  of  tissue  found  iu  the  normal  botiy  sug^sts  the 
guiding  principle  in  their  classification.  But  in  order  to  tlioroughly 
uuderstaml  thither  the  cUissification  of  nornnil  tissues  or  the  grouping 
of  the  tumors,  we  must  koep  in  miud  the  way  in  which  the  tissues 
are  developed  in  tlie  embryo. 

According  in  \\w  more  rocaut  views  of  embryologists,  particularly 
of  His  and  Waldeyer,  the  primitive  tissues  of  the  body  belong  to 
two  groups:  those  of  ari:hibluKlic  ajxAWioee  at  p(trabliialic  on^n. 
In  the  early  stagee  of  fwtal  development  the  new  cells  which  are 

'  Pur  b!bllat;nipliy  nutl  aevi  utisiTvutioiiii  ixiusuU  ^'taener,  JoIidb  tliipkiiis  lluipital 
Bulletin.  Unjr,  IB02;  mid  l^jdmyuatki  and  Saietielienko,  Cantnttblatt  far  llaktcriologic, 
Bd.  xi.,No*.16. 17,  18,  180!. 


an  TrilOB3. 

UiTVOfrtl  at  fifKt  arrange  themselves  in  three  layers,  to  which  oollec- 
livtlv  ihft  nauK  arrhihlast  is  appUed. 

(H  tbfrr*i  three  archiblastic  layers,  the  outer,  called  the  epihiast, 
fomijtbea  the  material  for  the  epithelium  of  the  skin  and  its  adnexa, 
I'jT  the  epitfaeliiim  of  the  terminal  portions  of  the  alimentary  canal, 
and  for  the  nervous  system,  including  the  neun^lia. 

Thft  middle  layer — the  nie*o6/a«/— fumishe;*  the  material  fi>r  the 
epithelimn  of  the  geoito-urinary  organic,  and  for  both  the  $m<»th 
antj  fftriated  muitcle  tissue. 

The  inner  layer — the  htjpobfust — affonU  the  material  for  the  de- 
velr>ijment  of  the  epithelium  of  the  respiratory  and  the  digestive  sy-i- 
tenw,  with  that  of  the  various  glands  and  passages  which  develop 
<xit  of  and  in  connection  with  them. 

The  exact  origin  of  the  parablast,  which  develops  later  than  the 
arcbiblaHt,  w  still  uncertain  :  but  it  furnishes  the  material  out  of 
which  are  forme<l  the  connective  tissues,  including  cartilage,  bone. 
teeth,  and  fat ;  the  blood  cells  and  blood  vessels ;  the  lymphatic  tis- 
iraeH  and  lymph  vessels ;  and  the  true  endothelial  cells. 

Now,  if  we  winh  to  arrange  in  groups  the  different  kinds  of  tti- 
morft  fouml  in  the  body,  we  have  only  to  recall  the  varieties  of  tissue 
which  normally  exist  there,  and  their  grouping,  and  upon  the  cliissi- 
ficatitm  of  the  physiological  types  to  construct  the  classification  of 
tamors.  It  should  be  remembered  that  the  usual  separation  of  the 
normal  tissues  into  groups  is  useful,  rather  because  it  facilitates  their 
study  than  liecuuBe  it  expresses  absolute  and  fundamontiil  distinc- 
tions ;  and  the  same  maj-  be  said  of  all  the  classifications  of  tumors. 
In  lioth,  an  increase  of  our  knowledge  concerning  their  structure 
and  genesis  will  doubtless  lead  to  a  more  accurate  grouping :  but, 
f<jr  the  pfL'scnt,  such  an  arrangement  as  that  indicated  below  ^vill  bo 
founil  of  jjractical  value  for  the  purpose  of  studying  tumors. 

/.   Tumorn   composed  of  Tissues  of  the  Tijpe-  of  ihosi:  forming 
the  Connect ire-Tiss'ie  Group. — 
Histioid  or  Connective-Tissue  Tumors. 
Phytiaiogieal  Type.  Tumort, 

1,  Fibrillar  t^ooocctive  tissui^.  1.  Fibroma. 

2,  MucoiM  lisiiuc.  2.  Hyiomu. 
8.  Einbryooat  coDQCctlvc  tissue.  3,  Sarcoma. 

4,  Eodotbcltal  cells.  4.  Eaiiotbclioms. 

5.  Fat  tissue.  6.  Lipoma. 

S.  Cartilage.  6.  Chondroma. 

7.  Bone.  7.  Osteoma. 

B.  Neuroglia.'  8.  Glioma. 


'  It  will  be  seen,  from  tlie  account  given  abo^e  of  the  origin  of  the  various  lisaucfl 
In  the  different  embrjoolc  layers,  that  the  neuroglia  has  a  diSerent  origin  from  the 
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JI.   TuiMirn  cwuponed  of  TiKHneit  tif  thtt  Tifp^  of  Masde  Tissue. 

— Myomat«. 

t^ytielagittil  Tfpii.  TuTnor; 

1.  Sinuoili  muscle  ilMiie,  1,  LolomyomA. 

3.  Sirinint  niii»cl«  iEmuc.  3.  nimbdmaronu. 

///.  Tumora  composed  of  Xerre  Tt'aaue. — NeuroniatJi, 


PkyHelosiital  7^. 
1.  Xftrvv  tiwuc. 


1.  NcurDiDii. 


IV.   Tumors  cnmpnned  of  Vnscntnr  Tissue. — Angiomata. 

Phl/fiolegiatl  7)/pi.  Tainiiri. 

I.  Illooil  vessels,  1.  Angioma, 

3.  Lymph  tmsvIh,  S.  L}'iiiphiiD^h>aaKi 

r.  Tumors  in  tckich  the  I'redomhuiut  or  ('hmticlffristic  Elements 
fire  Epitkeliat  i'eiln. 

Phsiietogind  Tgpt.  Tuiiton. 

I.  Gliiiiils.  I.  Adenoma. 

3.  Viiriotn  fornii  of  ep!(li«liii1  ceWa  3,  CurcluoiUH, 
iinil  nxuH'intcil  tissues. 

Vt.  Tumors  formed  htj  Vuriims  Viiiiibinnfions  of  the  ttltove 
TinivK. — Mixwl  Tumors. 

A»i(le  from  tliu  ubovu  woll-tuarkod  clusaos,  wi<  may  inimtion  here 
for  the  sak«  of  completeneHH  : 

{a)  Cnmftlex  Coiigpfiifol  Tumors — Terafomniti.—^Thf**frfirvf-cm' 
p-nital  tiiiii'ii's  which  fn^iiioiitly  ronUiiii  u  yir-at  niiiiiljiT  of  (htTorwit 
fornuf  of  tisau<',  »iiK"h  tut  varioiw  forms  of  tibrilhir  connwtivo  tii>wu('. 
Ciirtilag^,  himc,  tivth,  hair.  skin,  miisu'lt",  ami  gl'^"''''-  Tht-y  aro 
most  fni|iii'iitly  fomiil  at  tho  lower  end  of  the  spine,  alKnit  the  head 
and  iifck.  or  in  tlie  j^enerative  or|r»nH.  Home  of  tliem  prolMihly  arise 
by  im  inclusi()n  of  [jortidns  of  another  fwtus.  Thewe  am  failed  tera- 
toid tumors,  nr  feriifiiiiiafa.  Ainonjf  thorn  aro  soinutiMnfS  chiit^xi 
orhtT  and  simpler  eonj^'i-nltal  f<)nnjition«,  mich  as  ilcrmoid  t'y8t».  oon- 
gviiilal  un^iomata.  and  tho  >«i>H-ath-d  pif^nvnted  nioltrs. 

(6)  Cysts. — ^TheHo  Htriictitre*.  for  tlio  sake  of  convenience,  are 
usually  cbissod  amim}^  the  true  tumors,  althfiii^h  in  general  charac- 
ters,  sirtictnre,  and  geiiewiH  tliey  are  of  entirely  different  nature. 
They  are  iiRually  ilinded  into  two  ebiswH  : 

I.    Cffstn  irliiih  derelo/i  in  pri'-exixtiutj  rarities. 

\l.  f'lfxf.t  irfiirfi  nriffiunle  inilependrnllij  iin  the fi'-Hutt  of  imtho- 
lotjital  ihuuyea. 


oilier  cimnrelivp  liwiiioi.  The  ntfiirogliii.  as  well  lis  ilie  ti)itiiirsil«rlvc(l  tnm  ll,  pre- 
•mM  marlci-il  pPculi&ritiM  In  Htruciure.  Inn  lix  Mructiirul  uiij  functiuiia]  aiUonoo  wllh 
Itie  ulh«r  viiauecilve  tiatues  JusIiHes  its  grouping  umunj;  tlicm. 


ifH 


TI'MOHS, 


I.  CvftlK  which  develop  ui  pnM!xi«ting  cH%-itifs  : 

I.  KftritH'in  Cy.if.f. — Th<'«i».iiix'cIiR'fly  fnmied  by  theacctimu^ 
tioo  in  glitiKU  or  their  (•xrrvtury  diii-tu  of  the  nioro  or  lewt  altc-ivd 
H^retion  of  the  gland.  They  usmiUy  occur  as  the  result  of  some 
hindmuco  to  tJie  normal  diM-barge.  as  from  inflnmniatorj'  contnu?- 
tiotiM.  pressure,  etc.  The  wiiitenta  of  such  cysts  nrv  iiiiiially  niiiixniit. 
mbuoeons.  seroiii'.  or  of  h  uiixetl  vluinu-ler.  Th(4r  walls  an-  the 
more  or  less  nltertHl  wnllsof  the  originnl  striictiin-.  To  thi»  chuw 
belong  coriKiliMK!!*,  inilium,  athcrDrim.  oluilitxiim,  nmiihi,  the  oviiln 
Kahothi.  milk  cyst*,  mid  oTtaiii  N-nnia  oy»t»of  the  ovBriw.  Fallo- 
pinn  tiibev,  gull  duct«,  and  urinifvroiu  tubules. 

JS.  £xudation  Cff-its. — Thum  ariao  usually,  though  not  alwaya. 
us  file  result  of  a  chninJc  infljimmatory  proccvw  in  lymph  spareH  or 
seroUH  saos,  and  Hmou|(  them  are  to  be  clatwed  the  so-called  gan- 
glia, hydrocele,  etc.  Certain  of  the  so-calle<l  hwraatocelett,  in  which 
blood  is  extravasate<i  into  close*!  cavities,  fonu  a  variety  <)f  the  rx»t» 
of  this  group. 

II.  Cy«t.-«  which  origiiuttir  iiiili'|M>nilently  as  ttui  riMult  of  patho- 
in^cul  cluingcw  : 

1.  Cf/nta  formed  bg  the  aofteHiiiy  (iwrf  dtHiuieynUiott  of  tissue. 
— Such  cy-its  may  at  first  l>e  smidl  nn<l  have  vory  iimtfpv  contents  and 
no  wellMlefinod  wail.  A  wall  may  fimilly  be  prt-wut  either  as  an  en- 
tirely new-formed  structure,  or  the  more  or  less  modified  capsule  of 
the  oi^j^an  in  which  they  occur  may  partly  or  entirely  fonn  the  wall. 
The  ciaitenls  of  such  cysts  are  usually  llie  more  or  less  alterml  de- 
tritus of  tlio  tis8tio  by  whose  disintegmtitin  they  are  formed.  Such 
cywts  are  very  apt  to  oi-our  withtu  tnie  tumors,  (Mirtirularly  tlmnu 
which  HIV  succulent  and  of  rapid  growth,  siiin-  Thi*w,  iw  alxive 
Mtiited,  are  very  liable  to  degencnitioii.  OhI  aliMMMites  may  chjings 
into  well-defined  cysts  of  this  kind. 

2.  Cifuls  formed  amund  foreign  badiejt.—The  infiauunatonr 
reiiction  inducetl  by  the  presence  of  foreign  bixlies  of  various  kintls. 
pnrHsites,  masses  of  extravasated  btiMMl.  etc..  fivquently  results  in  the 
fiH-inntion  of  well-tlefined  encapsulated  cysts. 

3.  Ct/stn  formed  ttif  o  we*c  <froH-th   oftiitHUe  i"n  trhoite  njioreil^ 
(Ylcr'oHJV  kiiidn  of  fttiiti  fui'iiiimlatr. — Thesi'   s)iiti-<^  may   or    may 
not  be  Unvd  with  opilhelinni  hihI  )iav«  wimcthiiig  of  llie  glandular 
character.     Such  forms  are  exoinplific^l  in  i<i>m<.-  of  tliv  compound 
uvariiui  <'>-sts — the  so-called  ovarian  cystomnta. 

4.  ('oHtfeiiitat  C!/iit». — These  are  of  various  forms,  and  their 
moile  of  origin  is  in  most  cases  btit  im|)erfectly  underst^KxI.  The 
iso-t^alliHl  dertnoi<l  cysbt  of  tho  itulK-utjuieous  tL'isue  nn<l  ovary  are 
nuirketl  vxamplcM  of  this  clasa.  C'Ttaincongvniial  cysis  uf  the  kid- 
ney and   other  internal  organs  arc  cunvcriienlly  grouptMl   in  tliia 
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c'ltiFii:*.  ultliough  it  lis  <|uiti>  [)i-oh]iI)U-  tliiit  i>(>in«>  of  them  at  leant  orij^i- 
nato  (luriTig  fit'tnl  htv  in  (nio  i>r  othor  of  tlio  alxive-d^wcribod  ways, 
and  hcnoc  ttrt>  imt  mm-ntially  <lilTcn.'nt  in  imtiiro  fi-oiu  simn^  nf  tin- 
cysts  of  otliiir  clasjw::.  For  tliu  nioilc  uf  foniiiitioti  of  ti'i-tfiiii  i\v«Is  of 
the  neck  Bee  pago  Un. 

I'arious  Ije/tionti  .•mmftimp-t  lieKi-rihed  a.n  7'HFHur.v,— There  are 
ct-rlain  enlargomfntrt  of  tlio  lyiiii>li  iiih1i':4  whirh  an>  in  ntality  liyi>pr- 
})ln>fia^.  soiiiotiiiii-j*  iiiflaiiiniiilory  in  <;liaiactt*r  nnd  Homftinn-s  rml. 
uml  which  art'  ofton  gronpinl  ainori);  tliu  tiunors  m*  lymphuintitit, 
Tliey  are  not.  strii-tly  epi-akin^,  triio  liiiiioiff.  and  will  iio  coiiitidenjtl 
iinilpr  the  lesions  of  the  Ijnnph  noiles. 

In  the  Hiuiie  jfroup  are  often  classed  the  eiilarg^nients  of  the 
lymph  nodes  in  leukaemia  and  in  other  peneral  diKeasoH,  which  will 
1«*  treated  in  another  part  of  this  bimk.  Another  jfi'onp  "f  tuniors 
M>niedmeH  callixl  lyniphoiuala  are  in  i-eality  Harconiata,  and  these 
will  be  dcscrilxHl  undtir  the  latlt-r  lictidint;. 

There  is  also  a  jfinup  of  ninhilar  new  f<innatioiis.  the so-calknl  In- 
fective Grtiiniloiimlu.  wliit'h  aro  BometimeM  clnsscd  anions  the  tu- 
uiuni.  Those  ait>  found  in  tuberc-ulosis.  k'i»rosy.  syi>hilis,  lupus, 
ghuiders,  and  Hctinomycosis,  They  seem,  however,  to  I)©  more 
closely  allied  to  inflammatory  ne%v  fonnatious  than  tt>  trne  tumom, 
and,  as  our  knowledj-e  reffardiii^  then)  int-reases.  have  one  liy  one 
been  pntven  to  he  dejiendent  iiiK>n  the  irritation  cjttised  by  the  \>ny- 
Minoe  of  vegietable  iiarasitost  (we  section  devoted  to  Infeotit>u«  Dis- 
eases).    In  the  caw-  of  syphilis  the  abwilutc  prtwf  is  stiU  larking. 

yoineiicliifure  of  CinnjiltJ-  Tunnira. — The  simple  occurren<re  of 
more  than  one  kind  of  tissiie  in  a  tumor  does  not  make  it  a  complex 
or  mixed  tumor.  It  is  only  when  a  H])eeial  kind  of  tiKAUe  oecurs  in 
liuffieient  quantity  to  1«^  of  definite  sijtnificance,  or  is  of  such  a 
nature  as  to  render  its  presence,  in  any  anmunt,  of  importance,  that 
we  nrogni/e  its  prest-nce  in  the  tiitine.  Tlie  name  of  mixed  tunioi-s 
is  usuidly  formed  l>y  joiiunx  the  niinies  of  the  tissues  to  be  recog- 
nized. Thus  aeonihination  of  fibroma  and  san-umn  is  called  lilmi- 
sarcoma  ;  the  general  rule  of  consti-uction  Ix-ing  that  thf  name  of 
the  more  imiwrtant  tissue  shall  serve  as  the  hulist;mtive  nliich  that 
of  the  less  important  one  ([ualitii*H.  It  should  he-,  reniemhcivil,  how- 
ever, tliat  the  inure  im]>iirlant  tissue  is  nut  always  the  one  which  ih 
prctH^nt  iti  givatf^wt  amount.  Thus,  owing  to  the  great  clini<'al  wg- 
nifieanco  of  earcinoiiuitotis  tisMiie.  a  viiry  largo  libronui  with  a  stniill 
quantity  of  cancer  tissue  intermingle4l  wouUl  be  a  fibru-carciuoiim 
and  not  a  cm'cinu-fihroina. 

Pratrontion  — In  geiie^tHl,  tumoH,  iike  nil  ttMUea  tormlcrosL-opirjil  Hludy,  shouliJ 
Iw  €Ut  into  amnll  plevi-i  Ijufuru  Imiuvrsing  Cticin  Id  llie  prcwrvativR  lliitdK.  aiiil  [li<t 
•ooiicr  thftjr  c«n  be  plncnd  in  i\\iim  aftur  removal  the  belter  vlll  be  tlie  |)ri!Krva- 
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SKCTION  II.    SPECIAL  FORMS  OP  TUMORS. 

riRROMA. 

The  6bromata  are  composed  of  fibrillar  connective  tUsue,  whicb, 
an  in  the  physiolojfical  tyjte.  is  snmctinieH  dt-nw  ami  firm.  Fibroma 
durum,  and  Bometinies  Imwe  in  texture  and  w>ft.  Fibrnmn  moll''. 
They  are  uaually  sli;iq)]y  cii'cinii.serilKHl  mid  are  frwiuently  oiicaiwii- 
liili^id,  l»tit  they  may  be  diffusu  mid  nivrjj«  iiuperwptibly  into  the  Kiir- 
roundinf^  ti»HU«>.  Sonii-  fibrornatH  in^usist  idnio»t  entin^ly  of  inter 
celluliir  tiubitttinoe,  OuntMinin);  but  few  flattened  or  spimUe-Mhaju'd 
eells  (Fig.  102)  :  others  cuntnin  very  many  variously  shaped  ci4U. 
The  cells  are  often  more  abiuidaut  in  one  part  of  the  tiunor  than  in 


■ho.  IIK.— Dan*  ftsaoui  or  AniHiutKAi.  Vit^r-PiMMKii  BcntiL 
ftanwotcha  InuiiIi  ot  eomwiMln  iluur  flbrn  u«  cut  acrma.  olbf  n  arr  cut  Innitlhirl*'- 

nnother,  Tho  denser  v«ri<-ti«*  usually  contain  but  fi-w  blood  v««seK 
although  they  are  ocensionHUy  <iuit«  viLsoular.  Many  of  the  »oftvr 
varieties  are  very  vawiilar.  Nerves  alst*  are  occiuiionally  seen.  The 
ronrse  and  arrangement  of  the  fihre^  in  thewe  tumora  are  uaiially 
t[uit«  irrepnlar,  often  oroftsing  and  interlatHiig  in  a  most  eomjilex 
miinn<>r.  Tht>  fibrfiniata  an*  nsunily  of  »iki\v  growth,  but  exception- 
ally  they  grow  vit\-  inpidlj.  They  aiti  iK-uign  tumors,  but  by  pi-e^- 
Hure  on  importnnt  organs,  by  uloenvtiou.  or  by  <;haiigiiig  iiilo  other 
x'arietieB  of  tiwtue.  they  may  become  of  serious  inip<)rt.  Puix-  fibro- 
mata do  not  form  metastases,  but  they  are  often  nudtipli-,  and  when 
80  an>  fre«]uently  congenital. 

It  seenw  iirobable  that  in  the  nmltiple  fibromata  of  the  skin  (Fibnf 
ma  mollMscum)   Uic  uuw  growths  occur  in  aome  special  fomt  of 
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connective  tissue,  a»  that  of  the  nerves,  blood  veseels,  or  glanils. 
Some  of  thene  multiple  fibromuta  are  claMieJ  nitiun^  the  iiotiromalo- 

While  tlin  flhromataare  more  cummonly  itixhiiiir  iii  foi-iii.  vrlien 
tliffy  Jt'velop  OH  till'  itlrin  or  mtiroii.s  ini'iiilinuxw  tlii-y  f nsjiu-iitly  ft>rm 
pHIHlliiry  outBTowllii*  oovcivd  mon.*  oi  Iww  thickly  with  ejiillielium, 
and  are  then  cuUeil  papiWfmnta  (Fi{{.  103).  Comiitun  wai-tx  of  the 
nkin  are  pafnllomata  with  exctwsive  production  of  surfa4--e  epithelium. 
To  the  papillonuit.i  aIno  IwIouk  »ome  of  the  Bo-raIle<I  p-tmlylomata. 

Fibromata  nmy,  like  mix^t  tunuirs,  exhibit  hx-ai  rerum-iioe  when 
not  fully  removwJ.  They  are  frequently  ver>'  i<mali  anil  in»igiiificjuit, 
but,  on  tho  other  hand,  mjty  grow  to  an  enormuuH  size. 


tM.  M  -SUM*.  Vtraumx  i»  im  Hua. 


They  axv  «|uile  frequently  fomhiaed  with  other  kintbt  of  tii«u«  to 
fonn  comi^ex  tumors.  The  lootter,  softer  varietieA  nut  infrequently 
beoonw  (udeinatuiut,  when  they  may  clonely  resemble  myxomuta. 
They  are  liable  to  ctilciGditioii  and  to  fatty  and  muoms  (lejp^acra- 
tion.  By  metaplasia  tbey  may  partially  cbungu  to  fonn  fibro-chon- 
droma,  Hliro-hpoma,  fibpo-sarcomii.  or  fibr<i-<j«teoma.  Tho  latter 
I nini<fonniilion  fro<jueutJy  occurs  when  they  form  in  the  periosteum. 
Devi'loping.  a.-*  liwy  do,  in  the  e<>une<'iive  tissue,  they  occur  iu  tlie 
moHt  various  purtx  of  tlH)  Uxly  :  in  tho  slnn  and  fHibcutaiieouM  tixsue  ; 
in  intennusctilar  tiiwuo  and  fasciiu ;  in  periosteum  ;  in  the  nerv« 
sheaths  and  intrafcisciruhir  i-oniK-rliw  timue ;  in  the  dura  mater,  the 
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ii]t4>i-Ktititil  tiiisiieof  ui^Hi)i<<,  untl  in  the  muroiiit  membrunti^.  Many 
of  tho  SM-vtiUeil  polypi  of  tli«  mitcouH  m«nibraneH  {see  Fig.  tOr>)  and 
sinm>  pstimmuniata  are  foniis  of  fibroma,  the  former  often  Hpproafti- 
iny  the  myxoiimta  in  tyj)*" . 

Ofcasioiiaily,  in  thii  ducttt  nf  i^landu,  tibi-unx  |K>Iypi  }frow  to  an 
enomiouH  «'xti'nt.  thoir  opitiioiial  c«>v«riu(C  kiM?|)inK  pivtw  in  growtli 
with  tlwir  ikivL'lopnuiTit.  until  thoy  form  voiy  Inrgf,  irw-gnlar,  \(nmi' 
ti'xtiircti  tTiriiorn.  wliich  ofttui  tiniilly  nlcL-ratu.  Sm-h  furins  «r«  awn 
in  tliu  ummiiULry  gbtntl.  wliere  they  iiro  frettuetitly  ini^tiiken  fur  cur- 
inDomata.  They  are  caUed  Iiitracanalicular  Fibromata  (see  Tu- 
moTHiif  tht-  Jlamma).  It  is  often  difRcnlt  to  distin^^imh  between 
^nuiiie  tibromata  and  inllatiimatory  or  other  coiinective-tiasue  hy- 


Fn.  101.— Mnoiu  nv  tutaoikwwsnm  twauw  or  Dies. 

p<^rplnsiai^,  stich  as  (.'lephantiiUiiD  :  and  perhaps  the  f  ntler  bnowledgA  of 
th«>  fnture  will  Hhow  that  the  diiitinctionA  are  nDt  as  detinit«  an  wo 
are  now  disjiosed  to  tielieve, 

MVXOMA. 

Mucous  tissue. is  ix«*eiiliftlly  an  wnhryonii*  tiiwiio.  for  in  tht-  nurniH) 
adult  it  in  prc-Hi^^nt  only  initvi^ry  inii*urfLi<-t  and  atypiail  form  in  tliv 
vitn>i>ns  i>f  tho  oyo,  and  perliapa  exoeptioually  in  small  amuuiit  about 
thv  hwirt,  ki<Ineys.  ami  in«hdla  of  l>one. 

The  myxonmta  are  thus  psso^ntially  embryonic-tJ«sue  tumorii. 
Thetie  tumon^  consist,  in  Ihoir  most  typioiil  form^  of  a  homogeneous 
or  (indy  fihriltati-tl.  soft,  gulatinotis  Iwiscmmit  snlwtAnoo,  in  whirh  arp 
cmlievldetl  a  vaniihio  nnmlter  of  Hpheroidid.  fusiform,  hranchiiig.  iiiid 
often  anastomosinB (.'bUs  (FiR.  lO-l).    They  may  contain  fow  or  many 
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blood  vessels  and  ntrrw*.  By  ttiP  (ulditi<in  t>{  Miotic  add,  mmriii  nu»y 
)m>  prnoipitaU^I  fpiiii  till-:  lNis<-ni(>nt  Kiilirititnvp.  In  w<'ti<)ii8  it  is  frc- 
riiipuily  tttitintiil  wilh  liivinatuxylin.  The  very  wft  furins  which  foii- 
tain  onninanitivi-ly  few  celU  and  much  translucent  baeement  siil>- 
stitiKx-  tiTV  (tilted  yitjxiima  ijflaiinnitum  ur  .V.  uuillf.  The  )>it-seitre 
iif  iiuitiy  fella  renders  them  nioni  oimsitttein  and  jjivos  tb«>ni  a  whiter 
and  nKire  ogiaque  apjieamnce ;  mich  forinii  am  c-allHd  M.  nnftliMtre. 
Pure  in^'xoniatn  an?  not  vt>ry  oomrnoii.  The  luyxoniala  are  v^ry 
apt  to  be  combintHl  with  fibrillar  conrit.vtivn  iwuv  ns  JHnti-mtf.ro mit  ^ 
iir  ^vith  fat  [i.s^ur.  lipie-mgxoiiui ;  and  they  very  fn-quontly  iH-cmnn 
sarcomatous,  or  take  part  in  the  Cunnatiun  uf  vchf'  complex  tumors. 
Thoy  in»y  bo  dilfui*e  or  encapsulated  with  fibrillar  connective  tissue  : 
tlify  Hn<  frerjueiitly  verj'  large,  and  may  be  multiple.  (Jwiiifi  to  the 
churaoter  ot  the  Uuiemettt  suhfltjince,  the  blmxl  vwwelH  not  iufreijuent- 
ly  rupture,  giving  rise  to  lar^r  or  smaller  hiemorrhnii^ea  within  tlu^ 
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Pn.  ns.— HTOau  oamnm  qto  ABOOKnu.  Cxmrr. 
BiKWtatt  Um  accURiiiliUlnB  of  fat  iIiqiiImU  In  itaiiM  rd  thr  iwll  boJIai. 

t!imi>r,  or  to  tlie  formation  of  cysts.     The  cells  are  liabltT  to  undergo 
fatty  degeneration  (Kig.  1<>5). 

Compuxod,  B»  they  arc,  of  a.  ty[ie  of  timtic  from  which  fat  tissue  is 
dc\'elo|)ed  in  the  embryo,  tho  nOatioH)!  of  titmto  tumon)  to  fitt  tissue 
are  verj'  intimate.  Theyare  nii«t  fixtjuently  develo(w«l  in.  and  prob- 
ably directly  from,  fat  tissue,  and  are  very  often  combinwl  with  it 
as  li{)i>-myxomii.  They  are  also  found  in  the  subcutanetai^.  snhmu- 
■■•>iii<.  and  »u)>M,-mu8  tii^tie,  in  the  marrow  and  pa^riuKtciun  :  in  the 
brain  and  conl :  in  thcslH'Mthsand  intrafn^-icular  tiisxiic  of  |)eTi|ihend 
nen'es ;  in  inlcnnu»cuhir  septa :  and  in  the  intt^rstitinl  tissue  of 
•{lands,  such  as  the  mnnuna  and  parotid.  The  myxotnala  are  in 
general  benign  ;  j-et  they  are  very  prone,  especially  the  li)M)matous 
forms,  to  local  recurrence.  They  sometiun's  ^z^ttw  very  rapiilly,  and 
w>nu'times,  though  ver>'  rarely,  form  metasbisos.  In  the  ni>t  infre- 
(|UeDt  oombimttion  with  sarcixna  they  may  ejcbibit  Ute  niuMt  niarkMl 
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miilignuucy.  Many  of  the  polypi  of  mucous  membraita^  are  myxo- 
tuata  or  flbro-myxoiiiata  (Kig.  106),  and  to  this  clafw  of  growths  be- 
long the  »u-ouUehI  hydatid  molpn  which  fioinetimes  develop  in  theriUi 
.if  the  chorion, 

CEdeinatouii,  lootie,  and  (.cllulur  foriiu}  of  fibrillurt^^iinir^-tivetissue'^ 
»o  olwwly  rciiemble  some  of  the  forms  of  mui-ous  tisdiu'  that  certain 
<>l)!*erverH  consiiler  them  bs  idcnticuL     So  prone  are  many  tiunars  to 
tiiulergo  mucyui*  degeneration,  and  so  frequent  are  the  combinations 
of  the  m\Ttomata  "■ith  other  forms  of  tumors,  that  it  is  often  diffi- 


Tbr  mrtiiin  ilmwa  Ihi'  riilltuiliat  mrvriag  nT  IIh>  arw  kibwUi.  a*  n-ll  k*  lu  nuiiii-raiui  (iloud 
navliaiul  a  fpw  mucuunitliiiiilB. 

(■ult,  sometimes  iniitossilili*,  to  ^y  whotlier  the  mncous  tiBfin^  in  a 
givt'ii  coininWtc  tnnior  is  jiritnary  or  secondary. 

SARCOMA. 

Thew  tumors  an?  fonnwl  on  the  iyjw  of  connective  tissue,  hue 
they  are,  h8  a  rule,  larf^'ly  composed  of  cells :  the  btisement  8ul>- 
titHnce.  though  ii  coiiKlHiit  and  important  factor,  being  much  les* 
conspicuous  ttian  in  tidult  coiinet'tive  tissue.  They  more  closely  re- 
semble, in  general,  the  developing  connective  tissue  of  thfiombryoor 
ihe  granubition  tissue  of  inflammation.  They  are.  therefore,  con- 
voniently  descril>ed  as  prcsi-nting  the  tyt>e  of  embri-onal  tissue-  The 
prominent  and  charjicteristic  Ceils  of  the  sarcomata  are  most  varied 
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in  size  ami  shape.  They  may  bo  fiisiform  or  spindlc^-flhapod,  »phe- 
iMidal  or branchtfl :  th*-y  iiiiiyU>miiIiiiiiK't«ir  ami  vi-rj"  lai^-.  i>r  titey 
may  l>e  ver>"  i«iiutll  ami  K|ili(-i-[>iilal,  ii^-inltlitig  k-iiox'ylts'.  Tin-  tiliiil- 
Itir  iKtsenwnt  enitktbuioe  iimy  Iw  pn.«i>ut  in  xuch  8inall  qitoutity  tu  to 
ciHirt'ly  t-scajK'  a  siipiirfii'i(*l  ol'siTvaiion.  oovoretl  it»  it  may  bu  by  t\m 
iibiUKtaiit  cv\U  :  or  it  ituiy  bt-  >«•>  tibunilaiit  as  to  Rive  the  tumor  the 
geiienil  ai>pivmiiK'«  tif  a  tibnmui.  It  may  Iw  iiitimat^'ly  interminplvil 
with  the  cells  in  faitcicles,  or  it  maybe  in  lar^t-  u]N^n-me!<h<Hl  net- 
w<»rk»,  ^x'iii)(  to  the  tnmor  ati  iilv<>i>hir  niifMNtniiicv.  Tliv  ccllf,  h<rtv- 
vvvT.  always  slaml  in  an  intiiiiak^  n-hiHornihip  to  the  ba^fmi'nl 
MubetuiK'u,  which  tlwy  srjmi'tinieji  revKtl  by  librillar  prucessiw  coii- 
timiutisn-itbit.  BIiknI  vetwebt  alw)  fonn  a  t-onstaut  and  imiwrtant, 
stnietural  element  in  these  tnmorK.  Imn^  in  siome  of  them  so  pre- 
iloniiiiatiiit;  a  fnotor  that  they  tfive  sii-nrtiii-al  >>iitliiie  and  general 
cluirarter  to  the  gn>wlh.  They,  too,  a«  in  the  normal  eonuective  tU- 
)^iH>,  an>  inliniately  af«ioeiat4Hl  with  tlw  btL-tenivnC  onlMttaiioo  and  with 
tI»o  tumor  (vlU, 

A  Kiuj^le  fonn  of  n-lls  ik  often  ko  pretlominaut  ti«  to  fiimiHli  a  itiiit- 
able  qiialifyiii^  nana?  for  the  tumor,  but  in  many  niHtt  the  eell  fortn 
varies  greiitly  in  the  )«me  jjnrtvth.  It  may  I»  wiid.  in  neueral.  tluit 
ibero  iaa  tendent-j-  to  reproduce  in  tliww  tumors  some  of  the  special 
rliaracteristics  <»f  tlie  tiiwmst  in  which  tln'y  orijfinato.  Thiia,  sarco- 
mutnof  the  boncH  arw  apt  lolx'  of^tvrt-wrcimiHta  ;  th<»w>of  |iigment4>tl 
tissue.  lilii'thechonii^I.  an- apt  to  Iw pifpnenti-d  OHrcumnta.  It  will  be 
more  convenient  for  our  pivsent  purpowj  to  brieHy  diwcribo  tfw  iinin> 
cummon  formi»  ono  after  another  than  to  attempt  any  xyirteinatic 
ch)>«ificati»n  of  them. 

It  slioutd  he  reinenilh'ml,  IwiwoTer,  thai  tlm  varii>us  forms  aiv 
not  ithariily  ^I'^^i'ic  in  I'tuuitcler.  but  aniajit  to  merlin  into  one  nnotlter 
and  (o  in1erminij;le  in  variouii  ways. 

SariHHmila  an^  mi>Kt  fnigucntly  foiiml  in  the  ttkiu.  Mibrutuneoux 
tifieue,  faM'iie.  subv^erouacuniioctive  tif«iiie,  tlie  marrow  or  periovdenni. 
and  in  the  choroid.  Tlieymay  aW  «>o-ur,  though  more  rarely,  in 
the  dtim  mater  :  bivtin  and  eoi-il  ;  lyin)>)i  no>lfK :  in  the  ailventitia  uf 
blood  verwi'lis.  and  in  nervn  iilHiitlin  :  in  subniWHiji  tt)«4tH-;  in  the  nt«- 
ni8  and  ovary,  aial  in  die  kiduey.  In  tlie  liver  and  hingM  and  h<-ju*t 
they  may  occur  by  melHMluaa. 

They  are  more  apt  to  occur  at  an  early  (>eriod  in  life  than  later. 
Tlic  cellular  i-hanicter,  the  ra|>i(l  (;n>wtli,  the  va^'tilarity  and  siiccu- 
lernx  of  many  fonns,  tlie  marked  tttmlt-ncy  to  local  in!C»im»nce.  and 
the  formation  of  iiicl<i.<ta-<«'».  wtanip  the  >«irri)iiiiii)i  km  iiinli^iiant  tu- 
mors. But  io  this  tliey  var\'  yreatly  :  while  »«n«  of  the  forms  ho 
Innp  in  every  sense  to  the  must  maliffiiantof  tiiiniHv.  otlien  gn<vr 
slowly,  are  very  deiiiie,  and  may  rcmsiii  locnliied  and  hannl«»«  for 
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years.     Tlu'ir  ((^iideiHnra  in  rliii*  nwixx-t  will  l>e  nientJoiiMl  tmdor  the 
special  turma. 

tiitiiiintely  tvUtttsl  ii»  tlioy  tiiv  Hi  tli*?  IiIihmI  vp-Helx.  iiu-tiir<tjt.ti.s  it* 
nn>niai>t  toocoiir  UirouKh  the  blooil  than  througli  the  lyiiipli  <'hmi- 
iMrI»4,  iumI  cotiaoiiui-ntly  adjacent  lymph  iiotlt-^  aro  luuoh  1««  apt  to 
be  involved  than  in  Bome  oth«r  fonnt*  i»f  titiuor,  aotubly  the  carcino- 
matti. 


Tta.  lOT,— Lim»  SmmLMSuaD  tiuonu  nm  UvKXHtm. 


TL«  riolily  collular  aud  vasciiitir  forui»  of  sarcoma  are  eMpeciatty 
prone  to  hii'ninnpliimeB,  degeneration,  and  ul<^eratii.n. 

Sjnttdh--cvllfd  .Sii'VowiU-^Tbe  cells  in  tUewi  tiitiii»>i  iiinyljo  lar)^ 
— htrye  aiiimlle-rfHed  .S*.  (Fig.  lOT)  ;  or  tliey  may  Ik;  small — fiiialt 


na.  109L— HHU-I-  frPINSLB-CKUBO  SuUtNU  or  FOMABM. 


Mftimllf-i-ftletlS.  (Fig:.  I'W),  Tliey  iii»y«onfii«t  largt^lytif  celU.orniay 
t-i>nliiiri  *>  iiiiKrh  intercellular  fibrous  ti»!uu  »is  to  lie  appropriuti-ly 
wWiA  Jlfiro-.iutr^ima.  Tliecella  are  freKjiiently  an-anywl  in  fa-icick-n. 
which  surround  tlm  bli»)d  vesseU,  and  these  faaciclesi  may  cniK.-*  and 
interlace,  Tlie»u  tiiniorsf.  fjtiM-c-ially  the  wnallKrelleil  forms.  )irc.  it.s  a 
niUi,  denser  and  firua-r  and  Iifw  iiialiguant  than  otluT  furiiis  of  stir- 
ciiina,  but  to  this  therw  aro  many  exw^itioiis,  Tlivy  may  ije  eiicap- 
iudat«%I  or  infiltrating.     To  lhi»  c1ns8  txriong  the  gmwlbs  formerly 


M4 


TmORS. 


tl«>«crilml  11!*  filii>»-|>1»9(t)i:  tiimoni  »im1  rwrurroiit  fibruidii.  They  fiv- 
i|iieiitly  ocfiir  in  IIk-  p(>rioKt(Mim.  Kiiboiitan4K>utt  tiitKiie  ami  miiiK'W: 
in  til'!  titvnis.  fuiit  ill  various  glands,  notably  in  tlii>  mamma.  te»- 
tiolo.  thj-niiil.  t>tr.  Tbese  forma  are  amonp  th**  most  fn>qupnt  of  the 
Nircomata. 


Vm.  tot.  -aMAU.  aorav-cKLuit  Kucnu  or  tmoL. 

Rouiul-cellt'ii  Snrtoma.^H  llttw  (Ihtp  nrn  two  classes — 1,  small 
roMNff •«-«■//•■(/  itiirromaUi.  and.  S.  large  roHntl-cclled  aitrcumata, 

1.  TIk*  Kmiill  numd-ceHe^l  sarcomata  consist  of  cells  of  about  tin? 
irixe  ami  a|j|iifirHncv  of  lymph  cells  (Fig.   lOl'f.  and  may  Imvx-  mui'h 


t>r  httlo  inlurrellulnr  KiilNHtaiicv,  which  may  Iw  irregularly  dL«)>o«o<l  tyt 
nrnuigeil  in  iarfii*  iiiw^Ih-^  re»»-inbliny  alviiili.  In  many  caw-s.  so  tmiaU 
is  the  <|»antity  of  intertt'lhilar  Hulmtann'  tlmt  it  is  difliinih  of  detec- 
tion without  B]jecial  OMxWof  pn'iJuniHon.  These  tiiniurs  arc  M(»t  to 
onitaiii  many  hlood  vesaebt,  and  hu  verj*  soft  and  ."(HN-iik-nt.  Tlieir 
growth  iH  sometiniEw  rapid  and  they  are  often  very  nitdiguant. 
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Tlivv  imwt  fiiiiiifiitly  iK-ciir  in  th«  coiinwctiw  tiiotiiv  of  tlif  iiui*- 
fk-s  «rnl  f»u«fia>,  in  Ixjiio.  jiml  in  lymph  notltM  [lyiiiptio-Hiircomu), 
TIh'V  hIso  (K'l-iir  in  tho  intenuil  orpins,  not  infreqin*ntly  in  thu  bruin. 
il.SHOL'iut^  vritll  g'Uomtb  as  glin-saroma. 

i.  In  the  large  ronnd-oellod  suriHiratttji  ( Fifi.  1 1  n)  the  cells  vary  iu 
size,  but  are  usually  verj-  mii(rh  larj^cr  than  in  tho  last  variety.  Tht'ir 
nuclei  arts  u.stially  lai^  ami  cimtain  pmniineut  nui'l(H>!i.  Thfty,  ton. 
are  often  very  viutcular,  and  coiitnia  a  variable  (iiiantity  of  ba.%itii.!iit 
HiilHtaiKv.  Tlioy  are  0(,vJt.si4in»Hy  nlvtiilar  in  ohanwTtor.  Tlu-y  aw. 
lis  li  I  iilo,  It^s  soft  and  tniill^^iant  tjwui  tho  finall-ci-lkil  varieties. 

Tho  round-celled  snrcoimttii  wt-ro  formorly  suppowd.  on  Ui-cuunt 
«f  their  macroHcoincal  and  clinicHl  n.-sutnblanoa  to  some  of  the  soft 
fonns  of  can^iioma,  to  belong  to  these  tumors,  and  were  called  me- 
dultary  cancers. 
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As.  IIJ.— HckUtoSAmtKau  rmoH  SuaNAXiUjun  Rminw. 


Melano'Snrcoma. — These  tuinon*  coniU8t  most  fretjuently  of  spin- 
dle cells  of  various  sizes,  although  cells  of  other  shapes  fretjueutly 
oc-ciir  in  thvin.  Thty  art^  (■liaractenued  hy  the  presa-ni-e  in  the  cells, 
mid  k-sn  fri'ipu-ntly  in  tho  intorcullidtir  substaiu't.*,  of  lat^^r  and 
smaller  jMirtii-k«  of  bniwn  or  black  pigment  (Fiy.  111).  Tho  pigment 
i«  ustially  quite  irri.giilHrly  distributed  in  pjitchcs  or  stn-iik-s,  and  is 
located  chiefly  in  tho  cell  IkhIv.  They  arise  most  frc<iiiciitly  in  the 
skin  and  in  the  choroul.  Pigmenteil  mules  of  the  skin  often  form 
their  starting  jxrtnts.  They  l>eking  to  the  most  malignant  of  tumotK 
They  very  rejiilily  form  meliwUitic  tnnmrs  in  various  parts  of  tJie 
Ixidy,  which  aiv,  liki-  thi-  piiix-nt  tumor,  pigmcndih 

Various  forms  of  tumors  may  coribiin  brownijihpignMmt  deposited 
ill  them  by  the  ilegeneration  of  the  hietnoglobin  from  extravasatcd 
bl<x)d;  these  should  not  Ik>  mistaken  fur  melanotic  sarcomata. 

Myeloid  or  (fiftut-cflleil  .SVi roHJH,— Tumors  of  this  ckuui  are 
usually  formed  chieHy  of  splici-oidal  or  fusiform  cellw  of  varuvble  siae, 
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btit  their  chAmct«r»tic  f«atur«  in  tlio  presence  of  bugger  and  smaller 
multiiitii'Vvtr  evils,  wilU-*!  ipnnt  wlls  i^rv  tout  n"te  on  jviji;*'  17U. 
Tkew  tin-  clt)«fly  inti^riiiitLglL-il  vnth  the  otbt>r  i-ells,  and  may  Iw  very 
ubiindunt  or  very  few  in  ntunber  (Fig,  112).  Oiant  cells  may  occa- 
HiitiiaUy  Hcrnr  in  other  tumors,  Imt  are  ini«t  ahumlaiit  and  charac- 
temtic  in  tbi>jic.  Thrt*e  ttimorw  «ro  chk-lly  ftinmtl  in  LHniinH^iiiiii  with 
bone,  and  may  cutmnvuco  in  the  marrow  or  lu  the  pvTio<«tviiin.  Thejr 
Me  HometimM  very  soft  and  %-ascular.  and  subject  to  intvnttitinl 
luomorttMgoH.  Some  of  these  %-aseular  sarcomata  were  fonnerly 
clamed  together  with  other  tdndaof  vascular  tumors  ai*  fimgus  hronia- 
todos.     Some  of  tlie  fonu^  of  epuiis  are  ((ijuit-ivlled  Knrcomatu. 
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When  thw«e  liunnre  ori^iutt«t  in  tlio  miurow  of  the  long  boEwn, 
whi<'h  ia  a  favorite  plavo  for  them.  tJiey  are  apt  to  cauw  resorption 
of  th«  Imne  ;  and  although  the  tumor  may  be  fora  long  time  oiK'luM^ 
by  n  uliell  of  new-formed  bone,  whieh  enlarges  with  tlii^  eidurgii^ 
tumor,  it  iiHually,  noonor  or  later,  breaks  thnmgh  thin  and  intiltmttNt 
adjai-ient  titAiieH.  Tliey  are  liable  to  form  metaxla^-it  mid  rnrfjuently 
grow  to  n  verj'  gnmt  M7a\  The  |x>riiiste<]il  fonn»  an-  njit  to  lie  firmer 
in  texture,  and  an>  prune  to  thw  duvitlopment  of  im'gulnr  ma»)es  of 
new  bone  within  thorn,  thuit  forming  one  of  the  varieties  of  csteo- 
narroma. 

OxiMt-Sarcoma. — Th««e  are  spindle  or  rouatl-oelled  tumors,  nKu> 
ally,  but  mil  always,  cotmected  with  bone,  in  wbieh  irregular  mawMi 
of  bone  tiiwuv  are  preHent.     The  bone  is  usually  of  irregular  atypical 
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sti'iicluvH,  th«  rp;fub»r  laiiiellatinii  and  typical  Havfralsn  oaiiulx 
iM^ing  iimially  alis««iit.  Tlit-y  may  ft>rm  mefatstafu-tt  wliich  j>ri-»"'tit 
Miiiiilar  cluinictcrs. 

Calcificatioii,  whioli  ?(lii»tlil  bu  dwtiiigiiisliiHl  fiiHii  uesificatioi), 
may  oocur  in  varioiiM  fonnt  of  Mircomu. 

Ainjio-tiaix-iintn. — lu  many  of  tlieHarconmla  in  various  partM  of 
tli«  IxKiy  the  blixxl  veaiseU  form  vn  prominent  Jintl  iinpurtant  a  f«i- 
tiiro  as  to  give  special  character  to  the  gntwth,  not  alone  1)y  tht«ir 
WW  and  gi'nora]  pnmiint-nf'e.  hnt  soniotimi's  by  tli<>  iHX-uliar  arrangp- 
nK'Ht  which  th<-ir  pivwnco  gives  to  thv  ci-Us,  W'liilo  in  most  of  the 
MirouinHta  Iho  blfKul  vfs.-M.'l!<  havo  n  very  iin)M>rtaiit  iiiftui>uc>o  in  deter- 
mining the  tojKigraphy  of  \\w  tumor,  in  iiKwt  of  the  denser  and  in 
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Tvt.  Its.— Avon- SutiiOMA  nr  Livbi. 
U.  annind  ifblch  VbK  tumar  «■■■  am  tvrnuid.  Brr  Imffulorly  ditated. 


niikiiy  of  tlie  lioftcr  vuri«tiw  this  intluenoo  i»  not  vtutily  tnii'i-d.  In 
many  forms,  however,  particularly  those  which  are  aoft  and  very 
cellular,  the  cells  are  closely  gniujied  aixmnd  the  vessela,  as  if  they 
were  developetl  in  their  adventitial  and  had  foniied  close  sheaths 
around  tliem.  Tin?  nuiiKt«os  of  colU  thus  fi>nntHi.  with  a  hlr>od  vessel 
for  a  centre,  may  I«,>  chiswly  pitckt^  together  in  long  strings  with 
nion>  or  l«»w  fn-«|ucut  antLSlvmoscn  (Fig.  113J.  or  they  may  In-  ar- 
rangud  in  ruundL-d  grouits.  giving  tu  tlie  tumor  an  alveolar  ajiix^ur- 
ance. 

In  other  caw^  the  hlood  vessels  may  appear  as  characteristic  hvc- 
tors  simply  on  acrtmnt  of  their  size  or  relative  abundance. 

Honietiines  the  walls  of  the  blood  vessels  and  the  a<ljaceut  timuot, 
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inthmeAAtn  otlier  foniitt  I'f  tumorv,  uuderKoa  peniliar  hyalin  (!«» 
geiienitinn.  jiiviiiii  Ut  the  whole  iir  to  ]utr(H  of  tlie  ninior  a  more  or 
li^«  tP'Irttiiious  apiieai'ajice,  Sin-li  Ititmn:^  are  not  very  i-oiiinioi],  ami 
are  frequently  {^ronpoil  in  un  ill-<1)'tiii«d  cla.-«i  (.-alU>i]  ciflitidromn. 

Atveotar  Srt rcr »>»«.— SoiiiclinK-s,  im  almvo  »tat(Hl.  the  biuH^-ment 
KUbtitHnco  of  tiw  stirtHitiiiita.  purtirtiliirly  in  ifoiiio  uf  tlio  ruiind-ci'lletl 
vanities,  i»  quite  at>un<liiiit  aiitl  urmiigeil  in  a  wi<l«>-nic«he«l  uet,  in 
tliemcHhoHof  whicb  the  cella  lie.  Thefie  sjiaceH  are  called  alveoli, 
and  this  varietj-  of  stnicture  haa  aoi|Uired  importance  from  the  gene- 
ni\  ri5»cmlilitiice  which  thi-se  tumors  hnve.  to  the  Wfll-ditfiued  mid 
i-liHractertHtic  itlwolar  struciiiru  wliirli  miuiy  of  thv  careiiiomwta  ex- 
hibit. It  i»  tnio  tluit  oocatdouHlly  thu  n^vmnblnncv  i»  wry  vIom> 
indeed,  but  twuaUy  tho  mircomata  present  a  mure  or  Ivms  intimate 


m.  IH-'Hna-atKou  or  FiLUTira. 


nOntiun  between  tlie  celUand  lia&emeut  iiuln«tani.*e.  Tlie collit nMiully 
di>  not  simply  lie  in  the  cavities,  but  are  oftt>n  attacbetl  to  the  intor- 
iN-liuUir  MiIwtitiKT,  which  n<it  seldom  wmds  finer  tralxx-ulie  into  IIm- 
Hlv«^>li  iKitwei-n  th«  i-elK  Sometimes  a  careful  shaking  of  pectious 
in  water  is  neceaBarj-  to  reviial  thu  characters  of  tlie  reticulum.  The 
celU,  moreover,  are  usuully.  tlKiugh  not  always,  distinctive  in  clia- 
rai*ter.  Thia  form  uf  tumor  i)^  in  «ome  chwm  at  le»:«t,  rUTt«rmii)ed,  nx 
itltove  stated,  by  the  new  fonnation  and  pccidiar  lu-nuigvnient  of  the 
blijiKl  vetwelfl.  Tumors  of  this  kind  are  not  common,  but  may  oct-ur 
in  tlie  )<kiri,  lyinpli  nodes,  bones,  and  jiia  mater.  They  are  umuilly 
wry  mahgnanl. 

Jiijred  Formn  of  Sarcoma. — In  nddilton  l»)  tl»  nbow  more  or 
vell-detined  forms  of  SBr«uina.  therv  ext»t  variotiit  mu<li(icHtionK 
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wliich  have  rec«v«l  «ptH.-uil  naiiK-«.  T\w  .stii'L-otimtu  in  wlik-Ii  t-yste 
fonn,  either  hy  the  softoning  wf  tissuo  hy  Ji^'^iienitiuu,  or  by  tliu 
ililiitHtirm  of  ^Innd  durts  by  pronsiiiv.  or  by  tlie  new  fonniilioti  «f 
tissue  in  glaiul  ducts  or  alvei>li  which  dilate  with  the  gi-ontli  of  the 
timior,  have  received  the  name  of  cysto-xarcomata. 

Muoiius  denetieratiiin  iB  fretjuent  in  the  various  foniia  of  aarconm, 
A  I'l  nil  hi  nation  of  inyxonui  and  sarcoma — mynj-sarconia — i«  com- 
mon (sec  Fig.  ll-l). 

Comtiinntioti»  of  joircomrt  with  fat  tiHsue,  tipo-wtrcomti ;  with 
gUuiduIiir  hitruftiircs,  adetiosarcoma  {Fig.  115) ;  with  cartihige, 
choitilnt-^urcomu  ;  \vith  muBcIe  tiRsue,  myosarcoma  ;  and  with  \mi- 
riouButher  tissues,  are  of  fi-equent occurrence.  Some  forms  of  psam- 
moimi,  or  '"  hrain  sand, "  found  chiefly  in  the  dura  mater,  are  Jibm- 


no.  IIS  ~At>r»o  Star^au  or  rinanB, 


itarromnfa  which  iiavw  iindcr^nu  calciScation,  the  hme  being  de- 
IMTMitctl  in  lamtOlat^tl  mju^»e^  of  viirions  shapes  mthin  them. 

Some  of  tJio  soft  jMipitlomata  and  warts,  and  (tccattionaliy  tli« 
|>oIypi  of  tho  miK'ous  memhraneH,  belong  to  tlie  tjiw  of  sarcomn  or 
my  xo-»irc^)ina. 

The  mrcalled  chloromata,  which  havo  bwn  found  in  a  variety  of 
places  in  the  IkxIv,  but  are  ran-,  aro  appiin.nitly  forms  of  sarcoma. 
C'hloroma  is  characteriziHl  by  ii  gr(«'ni»ih  color,  the  iiattu-e  of  which  is 
not  known. 

ENDOTHELIOMA   (ENI)OTHKI.IAI-  SARCOMA), 

Under  the  namo  endotkfdal  mrrcamuta  or  entMheliomatn  ai-e 
grou[)ed  a  numl«'r  of  tninore  which  on  the  one  hand  ai-e  closely  i-c- 
lated  t4>  Uiesnrcoiiiitla  in  genesis,  und  in  some  cases  in  apjieai-auoe, 
24 
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winie  on  the  other  liftn<l  some  of  ttieni  so  eUiw-Iy  retwmble  swne  fonns 
of  L-tin.-inoniJiHslo  U- difficult  of  ilUlinorion  from  them.  Theeudothe- 
UoaiatHdH^iimlv  ill  Uiat  foriiiof  ioniK*cUve-tii*nue  imlbt  cjillitl  endo- 
thelium, ftiid  «cvm  to  develop  by  a  prolifemtioii  of  tlw*'.  Sometimes 
Uie  cells  of  the  ondotheliomiitji  trT^-mble  <'Io*n'ly  the  iiomml  eiidothe- 
Uiim  :  Honielitnes,  however,  they  differ  coniiiderHbly  frtim  them,  Ix'ing 
occiuiiotiiiliy  ven-  large,  often  thick  and  irrejfular  in  slmpe,  and  vven 
nearly  cyliiKlrieal  or  ciilwidal.  They  are  associated  ivith  a  more  or 
less  abiiiidant  vaseuLirHliMmA,  which  may  l>e  alveolar  in  formation. 
Ill  tliiK  cum;  at*  in  alvLtoltir  Min'oiiia,  it  iikiiy  often  lie  .'u-en  that  the 
i*il9  have  an  intiniitt*^^  n'latioiwhip  to  the  IrnUtriiije  of  the  Mronui,  and 
to  the  urntn^'iiient  of  the  blood  vi-wwls  the  genenil  tojKJtrrapliy  of 
the  tumor  may  Im  due. 

Dovelopiug  from  the  endothelium  at  the  lymph  reaaels,  the«e  tumors 
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soiitetimett  exhibit  a  Rtnii'turo  closely  t^mulatin^;  tliat  of  tubuhir 
glands  linetl  vrith  more  or  losx  eiiboidid  epithehum. 

Sumetimes  the  eulbi  of  the  eiidotheliumutn  are  parked  together  in 
dense  concentric  niaHses  |Fi^.  116).  wbirlt  may  have  a  glistening  ap- 
pearance, and  such  tumors  are  sometimes  trailed  cjiolenteutomata. 
Although,  for  the  most  part,  the  peetiliar  glistening  appeariuice  of 
these  tumors  is  due  to  tlie  closely  jwckM  thin  (vll«  which  ci>rapoKe 
them,  they  not  infnsiueiilly  contain  rry)*tals  of  choli^sterin,  siimetimen 
in  large  r|uantitM'N,  whieh  inny  s)iar«  in  producing  their  chariu'leriatic 
ap]x^ninre.  But  the  clK^esterin  nuiy  Ix*  aliwont,  or  pre!*ent  in  Kioall 
ammint. 

The  endothelioma  la  may  occur  of  considerable  liixe  and  be  nodu- 
lor  ;  or  tbey  may  be  multiple,  ntunerous  small  tumors  being  scat- 
tered over  the  surface  ot  the  part  in  which  tbey  grow ;  tbey  may 
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even  fonn  a  thicker  or  thinner  pelliclp  over  surfaces,  or  cHuiie  adhe- 
sions between  adjacent  organa  They  imty  form  nietajstases.  They 
occur  in  the  durn  mater  ami  pia  mater,  in  the  pleora  and  |ieritoneuni, 
ajid  have  I>eeii  doscriUHl  in  the  lymph  nodes,  ovjiry,  liver,  brain,  test- 
tide,  and  glandnhi  canitica. 

■  LIPOMA.  I 

LtiMiiutta  are  tutiiopfi  funned  of  fatti^ne.  The  fat  tissue oix-i»r.-«  in 
liibules  aii<)  i»  i^iinilar  to  niirnial  fat,  except  tliat  the  oelU  iin<l  InbiilcH 
an>  n.stitilly  hirj^r  ami  le«s  rejriiliu-ly  jirranged.  There  may  \w  UtHv 
fonnoc'tive  tissiio  in  tht*  tumors,  wln-ii  tln-y  nii.'  very  soft,  nlmoal  flwr- 
tiiiitinf;; — h'poiini  invile — or  then-  \t\ay  be  ho  much  as  to  give  the 
tumor  considerable  firmness— /(ftr(»-?i/*u(Ho.  They  may  I>e  in  part 
tranafonned  into  mucous  tissue— )h.j/j'o-///(oh(«.  Cartilaffe  not  iiifi-e- 
(jnently  develops  in  them,  or  they  may  undergo  partial  calcification. 

Occjwionnlly  tin-  blood  vetwelft  are  very  abundant  ancl  ilihitcd — 
tiinjio-lipomn.  They  are  Ufunlly  itlijirply  circumwrjlx-d.  liut  may 
infiltrate  Kurrounding  ti«»ut<M.  Tiioy  aro  not  infnK}uentIy  petlicu- 
latetl.     They  sometinK>»  grow  to  ciiormou*  sizt*  and  may  ulcerate. 

They  are  usually  itiolated.  but  may  be  multiple.  They  are  llitt 
most  common  of  tumors,  occurring  usually  in  the  siibrutan(x>iui  or 
other  fat  ti(«Mie.  They  may  occur  in  the  mucous  mombrnne  of  the 
gastni-iiiteiftiniil  caual,  in  the  ]K*ritoiienm.  moit>  raii'ly  in  the  dura 
matt-'r.  kidney,  liver,  and  bm^s.  They  an-  luaiiftii  tninorc.  not  form- 
ing metastHMes  :  but  thi<y  may  W  deleterious  by  uleenition  or  gan- 
grene, and  when  not  fully  rennived  may  exhibit  loeiil  recurrence. 

ORON'DROMA. 

These  tumoi-s.  composed  of  either  of  the  phj>dological  forms  of 
cartilage,  ai-o  iwually  iiard,  but  sometimes  quit4>  soft.  The  cells  <Io 
nut  present  tho  same  uniformity  in  size,  shape,  numldLrr,  and  n-lative 
{xtitition  tliat  they  do  i!i  norimU  rartilagi-.  Sometimes  they  are  very 
lat^,  t^phuniidal,  and  groiijHH]  in  ma^st^ti,  and  again  small  and  far 
apart.  They  are  frequently  fui^ifunn  or  branching.  Fibrillar  coii- 
nectivp  ti[<sue  in  varying  <iuiintity  is  usually  prewMit  in  the  chundnj- 
mutn,  oithor  as  a  cMjisuIe,  or  running  in  Imnds  l^et^veen  the  nodttleit 
of  cartilage,  or  jintwing  in  fascicles  into  them  (Fig.  117).  Tho  C4irti- 
lage  may  change  to  mucous  tissue,  forming  myxo-rhoudromn  '  (Fig. 
118) ;  the  cells  may  undergo  fatty  degeneration  or  tbey  niny  ealcify 


'  This  change  of  onv  form  nf  tissue  tiUu  uuutlisr  in  cuilvd  mtlapl'itia  (ses  page 
74).  and  b  uot  uauvoituou  umoDg  tiimora  formed  on  tlie  coDQeciivc.tis«uc  tfpe. 
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i»r  (wsify.     Chondntnmta  frwjiiently  funii  a  jwrt  of  mixed  anil  com- 
plex tuhiors. 

They  may  fonu  in  connection  with  bone  or  cartilage,   and  are 
often  truL-ea})le  to  irregularitieB  in  foetal  development.     Or  they  may 


■,-^«>- 


Ifi- 


Fia.  IIT,— Chohdbuma  or  SracTTAXBora  Ooynccrm  Tuui, 

occur  in  isoft  parts  where  cartila^  ia  not  normally  present,  as  in  the 
parotid,   testicle,   mamma,  and  ovaries,  where  they  are  apt  to  he 


yvi.  111'.— Mvxu'CuuitDBuai  or  CiaTirAL  Kfi;iiix. 

mixin]  witli  i>llii.'i-  tissues;  or  in  siilK-utaiii'ous  <-<>un<-i-tiv<- tissue  initl 
fasti  if. 

They  are  in  j^'iieral  Itenijfti  tumors.  Imt  metastases  soinrtiiiics  •»■- 
cnr.  mi>st  fre<iiiently  in  the  ]iin)i;s,  soiiM'thiics  in  the  hi'urt. 

Siiiiill  Iiypeqdastic  growths  on  the  surfaces  of  tartilag>'  iin-  liiUcii 
ecrlimuirose/t. 
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ThP 


Vfono  in  tlie  hotly 


I 


fommlirtn  oi  ixino  m  tiie  aotiy  in  ni»ionnnl  ]iIh(-(«  owufR 
qiiiti'  fn:«]iioiilly  anil  iiiiiior  n  grflat  varioty  ot  conditions.  It  is  on 
tbis  account  not  en»y  to  iU>fin<?  tlio  term  ostvomu.  »nd  it  is  fi-eijupntly 
difficult  to  dotfrraitio  wln.-tlier  or  not  u.  gi\-en  matui  of  new-fomifil 
iKniB  in  an  osteoraii  or  not.  Bone  tissue  of  ten  oocura  in  tumora  nf 
tJie  connertive-tisHue  groHp  as  a  secondary  or  complii^ating  nt'-uc- 
tiire — o»ff-o- fibroma,  ntiteo-chontlroma,  astpn-naivoma,  uto.  It  iniij- 
occur  in  iniisclvs  (is  a  result  of  certain  ozf^rcisos.  or  lut  a  result 
of  H  IM>c-iiliar  infliimnmtory  [)ri>"V.is  («cu  Lesions  of  the  Mundea).  or 
it  may  occur  in  connection  with  chronic  inflammation  in  a  variety 
of  tisanes.  A  circnmscribed  masa  of  abnormal  bone,  not  of  inflaiii- 
nia)i>ry  origin,  nmy  be  called  an  osteoma.  Small  mjwscs  of  ncw- 
formvd  lM>ru'  of  various  shajie,  jirojectini^  from  a  bony  surfttce  and 
frequently  of  inflammatory  orifri".  are  usually  adled  onteophytes. 
B<my  tumors  projcctiufc  from  the  snrfaiv  of  Vtontw  are  frequently 
called  kxoh/osc.h. 

An  osteoma  may  be  loose  in  texture.  coQSlBtint;  of  l)one  tlssuo 
similar  to  cancellous  tissue  :  or  it  may  l>a  denser,  resembling  eoinp«ct 
bone  ti^suo  ;  or  it  may  l»  very  hard  and  dense  like  ivory,  so-ciillcd 
ivory  err^sfoses.  Tlic  liiffcrence  ImtwiHin  thc-se  foniw  lit«  chiefly  in 
the  varying  iiumbi^r  itiid  size  of  tho  vascidiu*  aiul  medullary  spaces 
which  tliey  contain. 

Oati^mata  may  develop  in  connection  with  tho  hme  or  pcri- 
ii!stcum,  whicii  is  most  frequently  the  case,  or,  indepemlotitly  of  bone, 
in  Koft  parte. 

New-formed  bone  has  been  found  in  the  Mfift  l)«rt»  of  the  body,  in 
the  brain  substance,  dura  nmtcr,  und  pia  mtiter;  in  the  pleura, 
diaphrafiCin,  and  twricaniium ;  in  tho  skin,  choroid,  air  passagisn. 
lungs,  and  jioms,  and  in  otiier  places.  To  wlitit  extent  some  of  thwe 
lii>no  formations  maj'  luivn  been  »iue  to  inflammatory  ai^tion  it  is 
not  po*wiblo  to  say,  and  it  is  quite  probable  that  the  fuller  knowl- 
e<ige  of  tho  future  may  show  relationships  between  the  development 
of  certain  tumors  and  sonic  form.s  of  chronic  inflammnlioii  which  we 
<lo  ni)t  now  recoftnize. 

The  growth  of  thetjsteomatais.  asu  nile.  slow.  They  are  benifpi 
tumors,  and  arc  not  infreiguently  multiple. 

r)IH)>rTOMA. 

Tumors  iuw  sometimes  forin^-d  from  lht>  pul|>  ilurhig  Ihe  develop- 
ment of  the  teeth.  When  these  contjiin  dentin  they  an*  called 
odont«>mata. 
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ml.  I,   Ii.imI  ,  .iri'l.  ■■.■|H<-i;illv  wlii-ri  'o—nrTwvj^  in  tli<-  sultstaiir,-  <.f  tht- 

'" "I"   fpi'|iiirillv    ri'.l  uliiirjily 'iiitiinwi  ;i};iiiii-<t  tli>- ailj;iiviit  imr- 

•ti.il   ii  -.lii-       Tli'v  ii'ii;i||v  -..-.■ijr  -iii(?ly,  jukI  Jtr--  ''jiiiiMiratively  slow 
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They  nr©  very  apt  to  he  cijraplicated  ^vith  other  tiininr  tidsue, 
forming  tflio-myxtmia.  iilii>:iiirrii>ini.  t-tf.  Owing  to  the  nbun- 
(UiiKe  of  tliin-waUo«l  blmwl  veasels  and  thu  softJiu88  of  ttit*  gi-owth, 
thoy  are  linljle  to  intorstitial  lucmorrluigc?^,  nnd  iiiMy  thuii,  when  oc- 
curring in  tho  bniin,  roficiily  liu  misttiken  for  onlinnn,-  upoplectit! 
clots.  They  are  liable  to  fntty  degeneration.  They  usually  occur  in 
tlie  bniin,  spinal  cord,  and  in  the  optic  and  other  cerebral  nervfs. 
The  .to-called  glioiiuita  of  the  retina  are  usually  ^mall  spheroi»Ul- 
ccUed  Rarcomata. 

Pure  glioinata  sre  benign  tumars,  though  in  their  most  conunon 
combination  with  sarcoma  they  may  be  very  maligmmt.  Their  usual 
situation,  however,  IB  such  as  to  make  them  almost  always  signifi- 
cant, although  technically  they  are  benign  tumors.' 

MYOMA. 

Tumow  coraiKJsed  of  muscular  tissue  are  of  two  kinds,  followuig 
the  tw(j  physiological  types  of  muscle  tissue,  the  non-striattid  an<l  tho 
striated. 


Pm.  lit.— MtDlu  or  UtmuB— l^tomniiu. 

I.  Leiomynma,  Myoma  levicellulare. — The  characteristic  ele- 
nwntM  of  these  tmimrs  are  fusifnrm.  uriiooth  muscle  fibres,  with 
AJOTgated  or  riHl-shaiied  nuclei.  Thcfw  are  packwi  dowly  together, 
frequently  interlacing  and  riintiing  in  various  dircctiont*,  and  are  in- 
termingled with  a  variiiblo  <]uantity  of  more  or  less  va*«;ular  fibrillar 
connective  tissue  (Pig.  I'Jl).  When,  as  is  not  infrequently  the  nisi*, 
the  connective-tissue  elements  are  present  in  large  araoimt.  the  tumor 
is  called  Jtbro-myoma.  It  is  not  alway.s  easy  in  sections  to  distinguish 
ix-tween  these  tumors  and  certain  cellular  tihromata,  but  the  cha- 
raeteristic  shapi.!  of  tlio  Lsoluti^l  cells  and  their  nuclei,  together  irith 

'  OurlcDowled^e  of  tlie  uoruiHl  ueurogKu  In  siill  too  meagre  10  permli  us  To  iinii«*. 
*tund  very  lltoivtugLly  tLia  cIeiss  of  tumors,  iiml  to  Kpnrate  it  m  precisi'Iy  ita  uuttkt  be 
wialiml  from  cnrlitiii  of  its  nHics  iimong  the  nbnnrmal  conneotlve-tiraiie  growth*. 
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tlieir  luiifurniity  in  »izv,  will  iiwrnlly  siiftit>*.  Tli«»*>  tiimnni  are  fre- 
cjiionlly  ill  flit  nttctl  with  liim'  salt-s,  luwl,  owing  to  their  clensitj-  and 
hick  of  hlooci  vwwc'ls,  thoy  not  inf ir^iniv nlly  (Ifgi:-iieniU>.  foi-ining  cysts 
or  becoming  gnntfrenoUK.  They  mayocvur  singly  or  bit  mnltipln, 
are  nsiially  of  slow  growth,  may  be  hirge  or  small,  and  are  lH>iiign. 
They  may  occur  wherever  smooth  muarle  tissue  esists.  They  arv 
mottt  frefjuently  fouiKl  in  the  iiterua,  wiiore  they  are  often  multiple. 
They  may  occur  in  tliv  wall  of  tlio  giu^U-ointcintiual  raiial.  and  have 
been  i^ean  in  tiw  bladder  and  in  the  skin  of  the  iii|i{>l«  and  Rcrotum. 
Tbo«x'«ll«d  hy]K>rtrophie«  of  the  pmstutv.  bo  fn^jinMit  in  Jidvam-ed 
lifo,  are  sometimos  considered  leiuniyuiiuita  uf  tht*  iiit<.THliluil  tiiti.-H^le 
tisHue  of  that  gland. 

11.  Mgoma  striocellulare.  op  Rhabdomyoma. — In  these  rare  tu- 
nwrei  striated  niusrle  tibre.t  are  the  charBct«rifttic  elnnents.  They 
very  rarrfy  eiMiipose  a  giroit  ]«irt  of  the  tumor,  Init  are  intermingled 
^ith  otJi'T  eleinentit,  Rbrillar  oottnix'Tivo  ti.'<^iie.  stnndle-shitped  and 
spheroidal  ix-Ibt  of  various  formt*.  which  of t^n  apixMir  lo  U?  incunpletely 
di'vcli>j)i.-dinuwk'i.vll»,  Thuy  arvnot  infn'iiuontlyiiw.'aK'iiitf'"!  wilb.'«ir- 
cumatouH  tissue.  Blood  vtwwls  and  sometimes  nerves  are  al!>opre!*ent. 
The  muscle  fibres  differ,  as  a  rule,  from  normal  striated  muscle  fibrcw 
in  their  arrangement,  which  is  usually  quite  irregular,  and  also  in 
sbse,  being  in  general  smaller  tlian  normal  fibres,  although  var>'ing 
greatly.  The  xarcolemma  is  either  alMont  or  incompletely  developed. 
Tht^iM!  tiiiiior>  are  usually  snudl  or  of  mo<]erate  size,  aiul  aiv  supixKied 
to  origiiiHtc  fnim  iucliisioni<  of  wll»  dostiiu-d  to  form  niii!>i.-U-  tissue  in 
places  whero  they  do  not  bi-long. 

In  the  heart  and  certain  olber  muscular  parts  Kiuall  circumscribed 
maases  «>f  striated  muscle  tissue  have  been  described,  and  are  eonie- 
titnes  called  liomotitfioUA  rttahdninyoiiiafa.  But  genuine  hetertJo- 
gon^  rliahdoinyoniata  are,  in  alin<i««t  all  oaM>»  thus  far  nororded, 
ooi)fini.><l  to  the  genito-iiriiiary  orgitn.>(,  kidn<'y.  oviirj-,  luxl  testidea. 
The  writer  lias  d4.'»cril)cd  an  cxM-plional  case  uf  rhiilidoinyoina  occur- 
ring in  the  (wirotid  gland. ' 

These  timiurs.  when  not  associated  with  other  and  malignant 
himurs.  are  benign  and  are  of  much  greater  theoretical  than  practical 
interest. 

XEVUOiSA. 

A  tnio  Douroma  tsu  tumor  containing  ncw-tormcd  nerve  tissue. 

8uch  tumors  arv  oomparatively  rare.     Tumors  developed  in  the  eou- 

.  UM'tive  tissue  of  nerves  and  composed  usually  of  fibrous  or  mucous 

tiffiQO  are  common,  and  are  frequently  call«l  neuivmata,  but  they 

should  be  called  fibromata  or  niyomata,  etc.,  of  Ihu  nerves,  or  faiae 
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neuromata.  The  tniv  ut>uroiiiHt»  «ro  of  two  kind^,  ganglionic  or 
cellular  neurom(it«  autl  JibriUnr  neuromata,  dvpondiag  upon  tlu' 
fbiLnictor  of  nvrvo  tissue  wiik-h  thoy  crjutHin.  Tlic  giiiiglionic  ueu- 
romata — neiiroiiiH  {^iii^lioniforme — in  which  iiew-fwrined  nerve  celU 
are  present  (Fi^.  122),  are  found  nsnodated  with  other  Htrurtufes  in 
eerlain  of  the  ti^ratomata  in  the  ovaries,  testicles,  and  in  the  siicral 
R'jtion  ;  iiu'y  also  occur  in  the  gray  matter  of  the  brain.  They  btivu 
K-eii  fixniil  in  thefiupriirenal  gljinilH. 

Tiiu  tibrillur  neuroniaia  an.;  ;uTonliiig  to  Virehow.  of  two  kinds, 
tHUeliiiic  ajiA  amyelinic,  tK'ipt'uiling  iipoii  whether  the  nerve  iibreit 
which  they  cont^iiu  iiro  mediilhitod  ui-  not.  Tlie  neuroma  mi/eliui' 
citm  in  the  more  common  and  the  best  undcrst<xjd.  The  inetliillatet] 
nerve  fibres  in  these  tumors  are  associated  with  fibrillar  conni*cti\-» 
tissue,  and  are  naiially  cnrlerl  and  intertwined  in  a  most,  intricat 
manner.     Tlicy  occur  either  singly  or  nudtiple  on   th«  peripher 
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Fin.  lU.-Ksnu>iu  numuoxiroRni. 
Pram  the  lupriireiul  glanil. 

iitfrves.  They  may  occur  in  considtTiiblc  numbers  as  nodular  tumors 
on  the  branches  of  a  single  nerve  trunk,  or  they  may  form  an  irregu- 
lar, diffuse,  nodulated  enlargement  of  the  nerve  hranchei*^>/i'X)/orHi 
ufvrnin<i.  Tliesi"  nonn^mata  may  or  may  not  I>e  painful.  Tliey  not 
infreiiui'titly  fonii  iit  the  cut  oiidsof  the  nerves  in  aniputittion  etiunps. 
They  are  boniKn  tumor»,  nevvr  forming  metfi»tttse». 

The  fjili>e  neuromata  (Fifj.  123)  me  rayxomitta.  or  fibromata,  or 
sometimes  myso-sarcomatii  of  the  nerve  sheaths  or  intrafascicuhir 
connective  tissue,  and  may  ixicur  singly  or  multiple.  In  tlie  latter 
case  tJiey  may  affixrt  the  branches  of  a  single  nerve  trunk,  or  tliey 
may  be  found  on  nesirly  all  the  ccifbiii-Hpinal  piTiiiheml  nerves. 
The  writj'r  luw  deseriheil  a  ciew  (Fig.  Vii)  in  which  over  eleven 
linndttHl  anil  eighty-two  distinet  tumors  wcro  found  distributed 
over  nwirly  all  the  peripheral  nerves  of  the  Ixxly,' 
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Tho  nerve  librvs  in  these  tumors  may  be  crowtUnl  ap«rt  by  the 
i»ew  ^ro»-th  aad  «>nsi(!erably  atrophi«I ;  or,  in  ctweit  in  which  the 
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Flu.  iTt—ravau,  <Fa*m  Knmoiu)  or  Unaua  Ni 

Tbr  flbruui  linBw'  i«  Iikih  id  Uztura  ami  la  plociv  odemaloun.  ko  tbat  It  o<li■II^leraM)^  n- 

tumur  is  cximpospcl  of  soft  tixmip.  a.>4  in  myxointi  or  t)ie  xoft  fibro- 
mil,  they  may  pft-tt  through  or  anmnd  the  tomor  entirely  un- 
changed. The  miilti|>to  falw  neuromata  are  in  many  chkm  »>n- 
^pmital. 


ANGIOMA. 


Angiotnuta  are  liimors  conniHlJng  in  large  part  or  entirely  of  nevr* 
fomit^l  blood  or  lymfih  vcsiwls  or  caritiei^  In  many  tumorn  of  van* 
OUR  kintk  the  ni<w-form<.Hl  or  the  o1<l  blouil  und  Ix'nipb  VMtMs  may  b» 
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very  abundant  or  prominent  by  reason  of  their  dilatationH ;  the  vcs- 
8i-ls  of  otlierwiiie  iioruuil  tixHiioii  may  al»>  be  lar^olj'  dilntocl,  thtift 
simnlatiiig  vascular  tuiiions.  Tboae  are,  however,  not  truo  angio- 
iiiHta,  altbuu|rh  Hotnetimeu  reekuiietl  ainung  tlii'tn,  and  in  many  cosdh 
closely  allied  to  them.  Such  are  the  so-called  arterial  variK,  or  eir- 
Boid  aneariBmH,  ami  liiemorrhoida,  and  varitnis  lympheclasiie.  Tnie 
angioinafa  Ara  of  two  kinds^I.,  IIiEinanijiama,  and  U..,  Ijyuiph- 
angioma. 

I.  Hfeniangiojimta. — These  timiors  are  of  twotsrpes:  I.  Those 
foi-med  hii^>ly  of  capillary  blood  vessels  with  either  thin  or  thickened 
avails,  emljedded  in  a  more  or  less  abundant  connective-tiRsueBtmnia. 
Tbes&tireca\\pt\.iimplpaii(/ioinatuor(tnrfutiiiatela))gifrfoiili\s.  TIh? 
walls  of  the  vessels  in  these  tuniorBaro  frequently  dilatod  or  pouohod. 


Pruni  iikJu  uvht  wuiputH  of  ohHd, 

and  usually  formalfinglei>fi'urled  and  intj^rtwinwl  vessels  (Fig.  12S). 
They  occur  most  fr^viuently  in  the  skin  or  snl>cntanitous  tissues, 
iisuiilly  al>uut  tlio  £«ec.  and  may  pi-oject  above  the  (general  surfaee 
ur  bo  on  ii  Irvol  with  it.  Such  aro  thu  »o-ealled  ranciiinr  nwvi,  or 
strawberry  marks,  which  aita  usually  cougeiiitid.  They  aro  somt-- 
tiniea  nharply  eirciuuscribed.  and  sometimes  mer)^  imperceptibly 
into  the  surrounding  nkin.  They  siwietimes  occur  in  the  mueous 
membranes,  in  the  luannna,  bones,  and  brain.  Tbi-y  ai'o  bonigu 
tmnors,  never  forming  metasla^es,  but  may  be  associated  with  sar- 
comata. 

3.  Til©  second  form  of  hicnumgionuv.  willed  amjioma  earernosum, 
ciiiisists  larj^ely  of  a  series  of  intercommunicatiiiK,  irregular-shaped 
larger  and  i<iuialler  blood  spaces  lined  with  endothelium,  and  sur- 
rounded by  a  variable  quantity  of  fibrillar  connective  tisune,  which 
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to  ua  the  (loseibility  that  the  <]oturHhility  of  a4^rurHt<>  rlaasiScatinii  lintt 
Irtl  lis  iuUi  Hix^ldii^  diHtiiictJrtJi!*  wliuOi  Xatiire  ht*i-!»(*lf  hitx  not  sharply 
ilrawn.  Whilo  t)ii-s^>  diffionUii's  in  s|Mrial  nw^  niiiMt  W^  wkuuwl- 
i.\I)j;«-(I,  tlw  diiKtiiictionn  iiro  ui  tho  iniiiii  duJiiiitv  i<noii>i:h,  ttnd  very  lu^ 
fill  lx>th  forclinioil  niiil  iwncntific  purposen, 

Epithttluil  tiiiiioi's  tilwuys  coutain,  iu  iidditioii  to  the  more  or  lefw 
ch»riictcrisri<r  wlhilHr  oltunt'iit*!,  n,  connective-tissue  stroma  which 
gives  them  supiwrt  and  carries  the  vessels.  This  stroma  may  Im^ 
spanw  or  abundant,  may  contain  few  or  many  cells,  is  sometimes  ar- 
i-angecl  in  irretfular  fascirles  or  liands,  and  very  freiinently  fi>niiH  the 
wallB  i»f  weU-delined.  vaiioiisly-sliapod  s|«»chw  or  caviti^-M  oiiUwI  iiirt- 
oti,  in  which  tlio  t^pitlicliiil  coU*  lie.  The  epithelial  cells,  in  most 
CMM.  liu  along  the  wtiWa  of  tbu  ah'eoli  without  an  intimate  connec- 
tJcm  with  them.  itK  i»  the  caso  iu  the  alveoUkr  sarcnmata.  Tliey  arv. 
moreover,  packed  Iti^tber  without  more  intercellular  substance  than 
the  usuiU  cemontiuK  nmterial  cimimon  tt>  epithelial  oeii  manses.  In 
tliis  lack  of  tihrillar  intercellular  sulitttiuice  Mitliiii  llio  Hlvi<nti,  and  iu 
til©  loose  relati(jiiship  IxHwwn  tlie  <tII«  ami  ttw)  ahxiilar  wull.-*.  lie  in 
imiiiy  oaM!0  tlic  chief  niorpl)ulogi<*jil  di«tim-tiou»  hotwoen  vcrtain  air- 
cinonuitu  and  alveolar  «u\-ora»ta. 

In  ivrtiiin  of  thu  opithclinl  ttmioi-s  there  ia  a  reproduction  of  typi- 
cal gland  tissue  of  various  kinds,  depending  upon  the  seat  and  condi- 
tions of  growth  of  the  tumor.  Such  tumors  are  called  adtmomata. 
A  siinjjte  hyiK>rtrophy  of  a  gland,  or  an  increase  in  its  size  by  exces- 
sive growth  of  its  interstitial  tissue,  (UK's  not  constitute  an  ad^ioma. 
There  must  be  an  actual  new  formation  of  more  or  less  typical  gland 
tisKMo.  This  is  not  always  or  fre*|uently  of  exanlly  tiie  same  charac- 
ter lus  the  gland  ti.-«tuo  in  which  it  urigiiuili-s,  and  aUvayi^  exhlhiti*  a 
certain  lack  of  confonnity  to  tho  tyjio  in  tttructure  and  modi^  of 
gi-owth.  The  alveoli  and  duets  n»nally  have  a  liimeu  and  wnne- 
tinuw  a  membrana  propriii.  but  the  oelU  may  differ  in  simpe  from  one 
Riiotlu'r  and  from  thone  of  the  gland  from  which  they  spring. 

Epithcliid  tumors  in  which  there  is  no  close  coiiforraity  to  a  ghui- 
dular  type,  but  a  lawless  growth  of  various  kinds  of  more  or  lt.v» 
typical  epithelial  wlL*  in  the  meshes  of  an  old  or  new-formed  coihk-c- 
live-tiftsne  stronui.  are  called  carcinnmala. 

It  will  readily  be  w^-u  that  tJiere  must  bo  a  border  region  between 
tho  adenonuila  and  cjinHuomatM,  wbi're  conformity  to  the  ghmdular 
typo  uiei¥>^  into  tho  Uwle«SilH»!  of  gnm-lh  cluinurteriitlic  of  carcino- 
mata.  In  Uiis  border  region  a  Mirtain  degwc  of  individual  bias  must 
be  permitted  in  assigning  a  luime  tu  tbu  twvr  growth.  In  Some  casefl 
a  sliarp  distinction  cannot  be  mado,  or  the  tumor  may  share  in  the 
characteristics  of  both,  and  tlien  we  very  properly  make  use  of  the 
term  adeHo<arciHoma  or  carcino-udeHoma. 
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I.    ARBNOMA. 

TIio  wtructuix'  of  tlif  wIlulHr  oU'iiwiiU  of  Ihew^  tumors,  antl  their 
arrjiiigoiiifiit  into  Hoini  oinl  diitrtd,  vary  oven  more  tliaii  do  those  m 
the  normal  glands  whose  types  they  follow.  Tin.'  twiiii  usually  (ms- 
was  a  more  or  leas  well-defined  lumen  and  mejnbninti  prupriii  (mns 
Fig.  138).  The  adeiioninta  soinetimes  merge  into  the  surrounding 
tittnue,  or  are  contiuudiiit  with  tho  gland  ti»»iio  in  wliich  they  ori- 
Innate ;  8omotiim>i«  they  utl'  distinct  in  oiitlino  and  encapBulated. 
Th«  iiitor^litial  ti»8uo  is  »onietimeii  HhuiiiUtnt.  80in«tim(.'«  sparse,  and 
tnny  contain  fuw  or  many  cetlB.     The  irregnluritios  of  their  growth 
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oft*"n  lead  to  tlip  Htoppage  of  the  hiiiiiiia  nf  tln-ir  ducts  and  the  fnnna- 
tion  of  c\-stH,  They  may  midergo  mucous  inetamorphosiH  and  m«y 
lierome  aarcomatoua 

Adenomata  rx-cur  in  the  mamma,  ovary,  liver,  kidney,  thvroid. 
.•wlivary,  and  laohrvinal  glaiuU.  and  in  the  earuncle  ;  in  tlie  mucous 
nM>mhrai)e  of  tln>  nose,  iiharynx,  stomach,  intestine,  and  utorim ;  and 
occjigioiinlly  in  tin-  mi-Ikhixhih  and  swcuit  glands  of  tli*  skin.  The  si.- 
calks]  multiliiculnr  cvNtjunitta  of  the  ovary  are  among  the  most  im- 
jHirtitnt  of  the  adenomata.  There  are  numerous  iNipillary  and  poly- 
poid growths,  in  gland  ducts  and  on  mucous  membrancK.  in  which 
there  is  an  actual  new  fonnation  of  gland  epithelium:  hut  this  it*  lutu- 
ally  secondary  to  a  priiimry  gro^vth,  V>enoatli  the  epithelial  layer,  of 
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Finally,  the  observations  on  mitosis  have  (greatly  BtrongtboitM  tlie 
view  tliat  new  e[Ntlie!ial  cells  in  tumors  are  always  derived  from 
tho  oM. 

The  occurronw'  of  primary  oiHtheliftl  tumors  in  parts  of  tbo  body 
in  which  ppithvliuin  cloeit  not  iiormitlly  occur,  as  iu  bone  anil  the 
lymph  noclea.  has  been  recorded;  but  these  may  have  been  metasta- 
tic tiimors,  in  wliich  the  primary-  tumor  was  small  and  overloobod. 
or  they  may  have  been  displaced  embrj-onic  jteniis,  which,  ncoitnlinf; 
to  Coluihoim's  hypothesLi  (seo  pngii  2dS),  would  explain  tboir  hotoro- 
logons  owurnintv.  Tiw***  )vi)«ibiliiios<irom>r  kIioiiIiI  Ik-  t«ki-n  tnlo 
the  uwount  in  tho  apiiem-ntly  exceptional  ciii>c»,  and  it  is  to  t>o  rv- 
marked  that  thosu  aro  IxxxHiiini;  lcs»  and  less  as  our  kiiowK-d(^  in- 
creases and  otir  tiichnieal  facilities  for  rcscnrch  imptt>ve. 

A  cousiderablo  number  of  tho  tumors  fonnerly  described  as 
heterologoua  primary  canrinonmta  are  now  known  to  be  formed  Iqr 
proliferation  of  endothelium,  and  hen<»  to  Ix'Iong  to  another  class — 
ondoUii'h'oma — although  sometimes  tMjnsidenibly  n-.-ii'inblin)jr  the  car- 
cinomntii  in  ptrmrturf?. 

The  oocurrwK-o  of  prinmry  nnrrinoiiia  of  the  peritoneum,  plonra. 
and  pericartlium,  which  in  not  infreiptent,  avus  for  a  long  time  inex- 
plicable, and  seenM'd  wholly  ineonsii'leiit  with  the  belief  that  all  ear- 
cioomata  originate  in  epithelial  cells.  Because  it  was.  and  to  a  largo 
extent  still  is,  believed  that  the  flat  cells  lining  these  groat  body  caT> 
itiei*an>  tmoenilothelium.  and  closely  related  in  origin,  jw  they  are 
in  Mtnicture,  to  tbe  {^nuiue  endothelium  of  the  lilooil  an<l  lymph  ves- 
seU,  etc. 

But  recent  ombryolo^onl  reeoapehos  have  shon-n  that  this  belief 
iii  not  well  foundi^.  It  wna  formerly  ibouf^ht  that  the  great  serous 
ravities  were  large  lymph  vosseU  formed  by  the  splitting  apdirt  of 
the  oonnoctive-tissue  layers  of  the  me»ol)last.  liut  we  now  know 
that  the  f^reat  primitive  body  cavity,  which  after  a  time  becomes  rti- 
videil  into  the  pleural,  pericardial,  ami  peritoneal  sacs,  is  originally 
un  outgrowth  from  the  alimentary  <-;iim1.  The  epithelimii  of  the  ali- 
metitury  cnnal,  however,  is  of  archiblastic  origin,  wliilo  tho  coimcc- 
tive  tissue,  bb>od  and  lyinph  veiwela  are  develoi>e<l  biter  from  the 
]>arablast.  Qeuetie^illy,  therefore,  tbe  so-called  endothelial  cells  lin- 
ing the  pleural,  pericardial,  and  peritoneal  cavities  are  of  archiblastia 
origin  and  belong  among  the  epilheliuin.  'Hius  a  fuller  knowledge  i 
of  tho  histogen«sts  of  tho  cttlls  lining  (he  gniit  Ixnly  ea\ntiea  has! 
sho^vn  us  tliat  tiio  oocurrviice  of  primani-  eareinoma  in  these  cavities [ 
is  not  only  not  in  eootradiction  nnth  tbe  principle  of  the  epithelial 
origin  of  carcinoma,  but  strougly  confirmatory  of  it. 

A  great  practical  difficulty  in  tho  description,  and,  to  beginners. 
in  the  recognition,  of  the  carcinomata  and  their  varieties,  lies  in  the  . 
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great  tlivoreity  iu  shape  which  their  cells  preeonl.  It  should  bft 
alvraj's  borne  in  mind  thtit  tlio  »\iix\to  uf  colls  doixMid-t  in  piu-t  utx^tii 
thdir  inherited  tendencieit  iu  growth,  which  wu  ciiiiiiot  nvo  under 
the  mic_roscope;  but  to  a  greater  degreo  upon  thu  vtiryiiig  eonditions 
of  nutriment  and  pressure  to  which  they  are  exposed  during  life. 
In  tho  nonnjd  Iiodj-  tliese  conditions  conform  to  a  certain  &tan<iard, 
i>;o  tlint  iwlls  of  a  given  kind  at  a  given  stage  of  development  ant 
Mppruxiiiititi^'ly  similar. 

In  tumors,  hnwovcr,  tho  lawlessness  and  lack  of  fixed  conditions 
in  growth  urv  ttuoh  that  we  may  have  many  young  itnd  atypical  80- 
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From  cuulDonia  mamnue. 

colled  indifferent  fnnns  nfcella;  while  oven  the  adult  forms  may 
depart  widely  from  nnnnai  shapes.  Thus,  in  cylindricaln'eUwi  carci- 
nomata  them  are  many  fully  diwfloiMv]  oi-Ils  which  are  novor  cy- 
linilrical ;  thew  am  many  othors  not  fidly  dovelopi-d  which  uro  quite 
indifferent  in  form,  looking  just  like  many  other  young  cells — cells 
which  are  nots.  but  wliich  are  destined  to  become,  epithelium. 
Finally,  wo  bjivo  tlio  ceUa  produced  by  ordinarj"  infljimmntory  pro- 
cesses a))out  iind  within  tlie  tumor,  which  acta  like  an  irritating 
foreign  body.  Thus  it  Ih  tliat  there  ia  no  moq>hoIo]^cally  charac- 
teristic "  cancer  cell,"  as  was  formerly  supposetL  Sumo  of  tlicni  ixm 
typical  and  Eiomc  not,  anti  the  more  typical  ouu«  may  look  just  like 
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normfil  cpitlH^^litil  cells,  and  tho  titvpical  mwa  ju»t  likv  »ini|>lv  inflam- 
iiiHlory  wlls,  or  ycun^f  comiv<rtivt-lii«<iH)  vi-JIs,  or  wliito  blixxl  Oi-Ils. 
It  Uulwuyx  ia  the  tupugmpliy,  tuj^tbur  with  tbu  ^iiunil  cliamctc'rv 


•^^■^'-■i:*-  ■.' 


f^'^--c  ^^tSr^'" 


(Ttiii  iirinmry  imnor  ■•»  in  tlio  ll»«f.) 

o(  the  (xOb  and  th^'  situatiun  of  tliR  gjiiwtti,  that  w«  muHt  i«e«k  for  the 
evidenced  of  the  nature  of  n  given  tumor. 

The  carciiiomata  ure  very  prone  to  local  exteoxicni,  llie  advancing 
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fHiinrilui  BCcuBmUcluii  of  pn  epIU  tetmn  Ih*  ci>IUh4M  cslta  oC  Uir  t 

tumor  cells  io  the  peripliRry  making  their  way  Uirougli  the  ])'mpb 
spaces  and  forming  new  fo«  (Fig.  i;(l).  MutaKta^is  is  of  frc(|iient 
oocunence  in  »i>nie  forms,  and  tukc-a  placo  chiotly.  though  not  ex- 
clusively, through  ttie  Ij-mpli  viivH.^U,  fnyiuently  involving  adjaoeot 
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or  remote  lymph  noden.  The  growth  of  the  tumor  celU  in  the  Uinph 
vo^iHeb,  oitlier  in  thn  immediato  vicinity  of  the  ori^twl  tumor  or  fol- 
lowing m«>taitta»i«  in  a  (Ii»1ntit  part  of  tlu*  IhhIv,  niiiy  chiisu  th««!  io 
boconio  di«rt«ii(loid,  and,  on  fitv  surfiu'es  like  tim  pleura  and  peri- 
toneum, to  form  a  whitisli.  elevHt«d  network.  TransTprse  sectiotiB  of 
such  disten(l«l  l>nnph  vessel))  are  shown  in  Pig.  I3'i.  The  secondap)- 
tumors  are  iu  the  main  similar  in  peneral  structure  to  the  primar>" 
foci,  but  may  differ  from  them  in  vascularity  and  the  almndauce  of 
tl»>  stmina,  or  in  the  R)ia]>o  of  the  cells.  Tlie  carcinomnta  nn\  «.s  a 
puk'.  mali^niint  tumori*.  )>iit  the  dilTorent  form.s  van,-  much  in  thi;* 
resjK-cl.  They  am  liahlu  to  fatty,  colloid,  mucous,  and  amyloid  do- 
gctu-nition,  arul  aro  CMpeciidly  prono  to  idceration.  to  hwmorrliage. 
Mud  simply  inHammntion  (Fig.  IS'i).  They  may  become  partially  cal- 
cifiwl,  and  are  not  infriHjuently  combined  with  other  forms  of  tissue 
in  the  mixed  tumors. 

They  are  mora  frequent  in  middle  an<i  old  ape  than  in  the  young, 
but  they  may  occur  at  any  a^. 

Fornix  of  Carcinoma. — In  certain  cn*;»  of  carcinoma  which 
occur  ill  therikinaNd  in  whuo  nuu-otis  rm-inhrancjt.  the  colls  present 
the  (itnicluroand  gi^'OiL'nil  cbiiructci'sof  the  epithelium  of  the  part  in 
which  they  occur ;  and  sinco  here  the  ttmdency  of  tlie  cells  as  tliey 
approach  the  surface  i«  to  lx.>coine  flattenodorstjuamous,  these  tumoi-s 
are  called  Squamous  or  Flat-celled  Carcinomaia,  or  simply  Kpifhe- 
liomata. 

In  another  class  of  tumors,  such  as  frpijuently  occur  in  tho  gastro- 
intet^tinal  canal  and  uteru.s  the  cwlls  are  nioro  or  less  cyliudriail  in 
Siiapo,  fonning  a  i)ali.sn(Ie-like  lining  to  the  irreguLir  alveoli ;  such 
tumors  aru  CHlU-d  Cijlinrlrirfil-reth'd  CnrcinoiiHtfa,  although  here 
again  many  of  the  cells  aixj  not  cylindrinil  at  all.  but  may  have  a 
great  variety  of  forrn^ 

There  is  a  tliird  and  very  common  form  of  tumor,  in  which  th*> 
epitJielial  cells  have  no  constant  characteristic  sha])!*,  but  vary  as 
much  as  do  the  cell  forma  in  the  variou-t  plands  of  the  luxly.  Such 
tumors  aro  conveniently  claiwedlc)gpthera.s(//i'jnd-ce//f(/(7«rci'now*<j, 
or  Cafcinoma  simplex. 

In  addition  to  tlic*o  forms  there  are  several  others  which  dejiend 
for  their  characteristica  upon  various  metamoi-phosee  or  degenera- 
tions, or  upon  the  preponderance  of  one  or  other  of  the  anatomical 
constituents  of  tlie  KTowth.  It  will  he<  most  convenient  tfi  give  a  hrit-f 
description  of  these  various  kinds,  one  after  another,  \\'ith  the  imdor- 
slanding  that  they  are  not  absolute  si>e<nfie  formx.  but  are  simply 
varieties  which  it  i:*  convenient  to  recugnizo  for  cUnicol  ob  well  an 
Einjitomicid  purp<js<^'s. 

Flat-celled  Carcinoma,  or  Epifhcliunia, — These  tumors  occur  in 
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tlio  skin  and  in  tlio  mucous  mcmhraiics  which  are  covprtnl  witli 
sMjuaiuous  ei)ithc1iuni.  Tlie  cells  pn'scnt  all  of  tho  varitnis  forms 
which  normally  exist  in  tlicso  parts — tho  ciiliaidalnntl  ]K)lylKHlral  cclL* 
of  the  rete  3Ial)>ighii,  iis  well  as  tho  more  superficial  flattened  foniis 
(Fiy.  i:U).  Fre<iiieutly  tho  spined  cells,  or  Bo-callctl  "  pricklo  ctdls," 
arc  lap^jely  repn)tluc(il.  Ha\'ing  to  a  certain  extent  tliw  same  lift- 
history  aa  tho  cells  in  which  they  orif^natc,  many  of  the  tumor  cells 
lM;eomo  dry,  thin,  and  homy,  like  tho  epidennis  cells,  lis  they  t^nnv 
oldiT ;  and  sin<'o  their  f^niwth  and  ehanf^es  often  <«'cur  within  the  old 
lymph  sjtaced  of  the  affected  tissue  or  in  tho  new-formed  alveoli,   the 


Fin.  131.    FrtTnEi.icMiA  up  Tire  Keitc, 

cells  are  snini-liiiii's  |>:ii-kecl  tuLri-llii'i'  in  s|ihfn>iilal,  cunceiitiii'  ina.-->''^ 
I'alli'd  "  ejiitlii'li.'il  pi'iirls,"  which  may  sonii-tini'-s  tic  ficcn  wilh  tiii- 
liakcd  eye  n]nin  iir  n  Mf  th'>  s'.irl'acc  of  tli  •  ^towIIi  I  I'i;;.  1:'.'>I.  Tile 
new  cell  iii'i-i-ies  in;iv  lie  hii'L,''!  iir  siirill.  nriy  ]•••  .s'.[j:ir,itcil  hy  much 
nr  little  slriiiii:i  ;  ..fti-ii  (nvin  i-eticiil;ir  ni;i-<>i-;.  ami  m;iy  iiiliJtrate  tiic 
tissues  deeply  ur  n'iii:iiri  ne;if  the  siii'i';ii'c  :  iir-  ni;iy  pluji-ct  iiImivc  the 
surface,  ru-riiiii^'  w;irt-like  nr  p,ii>ill;iry  L,'riiwlli,<.  Tlie-;e  tumors  fii- 
ijiii'iitly  ulcerate  Hit  the  siii't'ai'e.  atiil  the  skin  iilxiiit  theui  is  apt  to 
lii'cnme  tliickeiii'il  (-ii'i' KiL:,  ]">''•]. 

Tiny  jiri'  mi'st  apt  tu  nccuc  in  the  r-kin.  cs]K'cially  in  tlmse  [larts  in 
which  it  beeuiiies  continuc.iis  witli  mucdus  memlinini-s — lijis,  exter- 
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nal  nasal  openings,  eyelids*,  labia,  and  glntis  pcnitt — and  aro  fii>qnent_ 
in  tlie  nioutli,  crsopha^ui!,  vugina.  and  about  tbe  corvix  uteri. 

Thcrearo  alaocureinonuttaof  the  skin,  oomposedof  cubuidideRllH 
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til     I  :.':  — Brrnrcuoiu  or  Anrxunr  Lnnn  Jtimw. 
nu  metoMAtle  twnDr  ou  (wonilnry  lo  «  lorxo  apUbcltosiA  e(  ike  b«rk  of  the  hand,  i 
1M.   Til*  mull  oeHi  villi  darbwr  iiiii>t«(  ant  tha  <plla  of  tho  lyiDldl  sods.    It  itlioin  tint  "plU 
IwliL 

Hrmnged  in  tiibulw  or  nm^Mt*,  f?hicb  do  not  follow  the  tj-pe  of  the 


Fin.  l3a.-l>iTKKLiaiu  or  Bicx  ow  Sixd. 
The  BM  tamor  oeciipiDd  OBiirly  IhcmUrDbncktitlhi.'linail,  tndnautCenUniirttttbf  OcQItv 
Tlie  flnm  ihow*  tlKi  niK*  "I  ttw  luuior  <Jid  a  (KhMIiid  nf  UiR  iitcnr.    Tha  papUloi  ot  tbo  akin  onr 
lli>«dKno(  llMcravUiara  hjplrCrapbled.  and  tha  tUme  about  lanllni«d  mth onatl  niihirniidal 
mIIa    n|{.  llSabcnrBtiKDUoii  troEaamclutatlc  tmniTottlioaxillarr  IrmpbnodolalliltiiiaM. 

epithelium  of  tbe  skin,  but  rather  that  of  the  sweat  glands  or  ttuba- 
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ta,  IV -A  IcsAi.i,  epmuuiai  or  na  Sam  or  tam  Noh. 
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oeou.1  ^UmcU.  TluMe  turaor«  am  found  matt  frequently  on  the  no«w 
and  eyelids  (Figs,  larand  las). 

Sometimes  certain  of  the  f<-ll3  in  an  epitholioran  appear  to  coiil- 
**<ce,  forming  a  larse  muldnufl«ir  iniisa  Thia  vurivty  of  (.'pitholi- 
oiim  is  HometinieH  ralM  ffianl-celled  epithelioma. 

FIcxner'  iuis  dc{*priho<i  n  rare  tumor  arising  from  the  opitht'Iial 
Utyers  of  the  retina,  whii^U  ho  oalU  a  neitro-fpHheiiomit. 

Epitheliomutti  uro  apt  to  recur  if  not  thomughly  removed,  and 
may  fonu  metiuftawvt.  but  in  gpneral  they  ai-o  tho  lucuit  inaliRnant  of 
the  CJiTfinoinatw,  Tliu  pntgntwii*  is  in  inoHt  cmtci  good  if  there  is 
early  and  compk-tw  romoval. 

Cylitulricitl-celled  Curciuonia. — TIiumo  iuinors,  cloeely  allied  to 
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some  formx  of  adenoma  (300  Fig.  !20),  occur  in  the  gtoinach,  intes- 
tine, and  utvrus.  Tho  cvlL*  may  bo  only  in  part  oylindriwd.  the  nj- 
mttindor  hax-in};  VHrioiis  slmpt's,  and  uU  Ix^iiig looJfi'ly  or  closely  packed 
in  larger  or  smaller  alveoli.  They  may  have  much  or  little  stromii. 
They  merge  imperceptibly  into  the  next  class  : 

aifind-celled  Carcinnma,  or  Carcinoma  nimplex. — These,  which 
an>  by  far  the  inostt  fre'iuent  of  the  carcinomata  of  inti-rnal  |>art«,  ai-o 
characterized  by  the  alvtviLar  structure  and  by  the  abitence  of  any 
KIH-i-iHl  ebaract-oiiMlic  shajH?  in  the  ix-lU,  which  may  bo  spheroidal, 
jMilyhedral,  fusiform,  orcuboiilal.     They  mayornwiy  not  resemble  the 
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'  PUtn^.  "  A  Peculiar  Glioma  (Deuru-epillielioiiuiJ  ot  tbe  Itelhia."  Jobos  UopUns 
HuspiUl  Bullclin,  AuguBt,  1891. 
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carcinoma.  Sometimes  only  a  part  of  the  tumor  is  affected  in  this 
way. 

Carcinoma  myxomatodes. — The  cellular  elements  of  carcinomata 
may  suffer  mucous  softening,  and  thus  lar^r  and  smaller  cj'sts 
containing  a  mucous  fluid  are  sometimes  formed.  To  this  form 
of  metamorphosed  tumor  the  above  name  is  eometimes  applied,  but 
it  more  properly  belongs  to  carcinomata  in  which  the  stroma  is  com- 
potned  of  mucous  tissue  {Fig.  143).  Such  tumors  are  most  frequently 
found  in  the  gastro-intestinal  canal  and  mamma. 

Melano-Carcinoma. — Tumors  of  this  class  are  rare,  and  are  cha- 
racterized by  the  presence  of  a  variable  quantity  of  black  or  brown 
pigment  particles  either  in  the  stroma  or  in  the  cells.  They  are 
usually  soft  and  malignant,  and  most  f recpiontly  occur  in  the  skin. ' 

'  DOiUograpky.—TXvi  most  extensiTC  nad  important  work  on  tumors,  containtng 
ft  vast  store  of  ioformatioD,  is  tliat  of  Riidot/ih  Vireluxe,  "  Die  kninkbafte  Oe. 
scbwttlale."  It  is  not  completed  and  isBomewbat  olil.but  Is  still  invaluable  aa  a  work 
of  rutercDce.  Tlic  section  on  tumors  in  Von  Pitba  and  Billrotli's  work  on  surgery 
("  Handbucli  der  allgcmeiaen  u.  speciellenCbirurgle"),  whicb  comprises  tbc  first  sec- 
tion of  tbe  second  volume,  by  Dr.  LfUke,  U  very  complete.  A  valuable  biblIogTBpti7 
and  digest  of  recent  observations  on  tnnion  will  be  found  in  the  last  edition  of  BircA- 
nirtehfdd't  work  on  pathological  anatomjC  Lclirbuch  der  pathologinchen  Ana- 
tomic"), vol.  1.1  also  ia  ZifgUr'i  "  Lclirbucb  der  pslh.  Anat.,"  Band  i.,  TIbed.,  1893. 
An  important  rcsam^  on  the  Malignant  Tumors  In  Childhood,  by  SUrn,  may  be  found 
In  the  I}eutsche  med.  Wocbenschrift,  June  2d,  1802,  p.  494. 
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HOEBID   AKATOMT    OF    THE    ORGANS. 


THE   NERVOUS   SYSTEM. 


THE  MEMBRANES  OF  THE  BRAIN. 

THE  DUEA  MATEE. 

The  dura  mater  is  a  dense  connective-tissue  membrane  which 
serves  the  double  purpose  of  a  periosteum  for  the  inner  surface  of 
the  cranial  bones,  and  of  an  inveating  membrane  for  the  brain.  It 
is  itself  but  p<x)rly  supplied  with  blood  vessels,  but  it  contains  the 
large  venous  sinuses  which  carry  the  blood  from  the  brain.  Lesions 
of  the  dura  mater,  therefore,  are  apt  to  be  associated  with  lesions  of 
the  cranial  bones,  of  the  pia  mater,  or  of  the  venous  sinuses. 

In  young  children  the  dura  mater  adheres  closely  to  the  inner 
surface  of  the  cranial  bones,  in  adults  it  is  more  readily  detached, 
and  in  old  persons  it  is  again  more  adherent.  Chronic  inflammation 
of  the  external  layers  of  the  dura  mater  also  renders  it  more  adherent 
to  the  bones, 

HEMORRHAGES. 

AVe  find  extravasations  of  blood  between  the  dura  mater  and 
the  cranial  bones,  in  the  substance  of  the  membrane,  and  between  the 
dura  mater  and  the  pia  mater. 

The  hemorrhages  in  the  substance  of  the  dura  mater  are  usually 
small  and  of  little  consequence. 

The  hBBmorrhages  between  the  dura  mater  and  the  pia  mater  oc- 
cur with  chronic  pachjTneningitis,  or  are  derived  from  the  vessels  of 
the  pia  mater. 

The  hiemorrhages  between  the  dura  mater  and' the  cranial  bones 
are  produced  by  blows  and  injuries  of  the  head.  They  are  often  of 
considerable  size,  separate  the  membrane  from  the  bones,  and  may 
compress  the  brain.  They  are  often  associated  with  laceration  of 
the  brain,  and  hiemorrhages  between  the  dura  mater  and  pia  mater. 

The  pressure  on  the  head  of  the  infant  in  labor  may  produce,  in 
addition  to  the  extravasations  of  blood  between  the  bones  and  the 
pericranium,  additional  extravasation  between  the  bones  and  the 
dura  mater. 
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THROMBOSIS. 

Thi-oniboni:*  v/ the  veituH.t  amuses  is  not  unoommon.  Any  in- 
tliuumatiuii  of  tlw  dura  mat<>r  ia  liable  to  piixiurv  it ;  irijiirii'«  mitl  id-^ 
tlHininatioiiK  of  the  brain  and  pia  mat*^r,  of  the  rnuiial  Ijwnfs.  of  the 
mid<U<>  ear.  and  of  the  scalp  luay  also  pnxIiKi.'  lhn>tnlKMi&  The 
chjin^^a  in  tbn  blood  produce<l  by  the  oxhaiiMtiiig  and  infectious  dis*^ 
eanea  may  indtire  tliromlMdia  of  tlitt  vcnoiut  «iniisc«;.  as  they  do  of 
tliev^^inHin  other  juirtrt  ()f  thob'Hiy,  Thero  aro  aUo  rare  Ciisne^  in 
ivhich  siifh  a  thrombinsis  is  doveloiKHl  without  discoverable  caum  in 
persona  pn*\4oii8ly  hoalthy,  and  produces  tnarked  HymptoniH  tutd 
death. 

Some  of  these  tlirombi  are  6rm,  of  whito  or  rod  color,  aud  ai 
parently  produce  no  secondary  lo(<ion8. 

Others  an>  of  firm  coii.si»tt<?'rioc,  but  th<>y  produce  softening  wIUil 
mnjill  lia-morrhap^?t  of  {K)rlione(  of  th«  bruin.      In  these  ca-iea  tlio ' 
lhruinbu»  t>xtMidi4  from  the  venous  dnuD  into  one  of  ita  veins,  itud 
the  |>ortion  of  brain  belonginK  lo  this  vein  is  softened  and  hiienior- 
rhagic     Such  a  softemnR  of  the  brain  is  often  attended  H-ith  in- 
dammation  of  the  pia  mater. 

In  otlier  casett  the  thrombi  are  soft  and  piiriform  ;  fru^cmcvnts  of ' 
them  become  detach«*d  and  lodge  as  infectious  emboli  in  thu  arteries , 
in  different  parts  of  the  body. 

IXKI-AMMATIOS. 

In/lammafioH  of  the  dura  mater  is  called  pachtjmeHinqilis,  and 
this  may  involve  the  external  layers  of  the  membrane,  jMnfti/meHin- 
gitis  extf^riia,  or  tlie  internal  h»yers.  pm^hyineiiiiitfUis  infenta.  It 
may  furthcnnorw  be  either  acute  or  chn>iiic.  The  ti«Kii(«  of  the  sub- 
stance of  the  dura  nuitcr  piirticipato  to  a  |4;iv;ttc-r  m*  le.SK  dir^^ive  in 
theee  chauges,  bnt  the  chief  lesions  are  upon  thu  surfnoes. 

Acute  pficbj/mrninijH in  ej-ferna  is  usimlly  jneconJarj'  to  injuriv« 
or  diseaaea  of  tlie  cranial  iMmes ;  thus  fnictures  of  tlie  skull,  either 
depressed  or  not,  ostitis,  caries,  suppurative  inKammation  of  the  in- 
ternal and  middle  oar  and  mastoid  cells,  may  produce  it.  The  dimi 
mater  is  usuidly  coogostvi),  thickened,  and  ruifleued,  aud  maj*  present 
Hinall  ecchj'moseK.  The  inflammution  is  uKually  suppunttive.  and 
pus  may  accumulate  between  the  membrane  and  the  bone,  or  in  the 
substance  of  the  membrane.  The  awes  of  intlanunation  are  not  usu- 
ally extensive.  It  wmetimeis  induces  thrombouis  of  the  venous  sin- 
uses, and  sometimes gaiigrtuie  of  the  dura  materocrurs.  The  inflam- 
mation may  extend  to  thu  inner  surface  of  the  dura  mnter,  to  the  pia 
mater  and  brain,  or  it  nmy  remain  locidized  and  undiT)j^>  re^Milutlon. 

.\cut6  pachymeningitis  interim  may  be  wvomiary  to  inflaiuma 
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tioQ  of  the  external  surface,  or  it  may  occur  as  a  complication  in 
pyiemia,  puerperal  fever,  chronic  cliffiiso  nwphriti.t,  in  the  exanthe- 
nmta  and  erysj])ela«,  or  wliopathically.  Tliero  in  a  j^jiipm!  or  oir- 
oumsin-ilMKl  production  of  Hbriit  anil  puw.  so  that  the  intvriuil  surface 
of  the  niumbmiio  is  liiioil  with  a  layer  of  ttoft,  yellow  osudation. 

S\inp\o  chronic piich  f/meningitt.'nwnwin  iu  the  formation  of  new 
comiefti\"e  tissue  iu  the  dura  mater,  by  whii'Ii  it  Ixiromfis  thicker 
and  in  many  oase«  abnormally  adhorunt  tu  lln'  I  tn-^  of  the  skull. 
This  thickening  may  be  general  or  cireimisti  lUii.  and  may  involve 
the  entire  thieknesei  of  the  membrane.  Not  infrwjuently,  when  the 
external  biyors  are  ORiiecially  involvc<l,  firm  adhesions  to  the  skull 
occur,  Willi  ossification  of  the  outer  layertt,  so  that  shrwia  nf  thw 
membranv  cuntabiin;;  little  miisscs  of  bone  (osteophytes)  remain 
slicking  to  the  skull  when  the  membrane  isstrijipiHl  off. 

There  is  an  important  form  of  chronic  iufluniniatiun  of  the  inter- 
nal layer  of  the  dura  mater,  called  pacbijmeuitKjitis  iiitenut  lueinor- 
rhagica,  characterized  liy  the  fonnation  of  layera  of  new  delicate 
connective  tiwue  willi  nunicrous  very  thin-walleil  hlood  vassels  from 
which  the  blix>d  is  prone  to  cst-ape.  The  nu-mbrano  nmy  at  first  ap- 
pe«r  iiK  ft  deliciite  fibrinous  pellicle,  with  small  ii«l  spi  its  scat  tonxl 
thrviugh  it,  or  it  may  took  like  a  simjile  reddish  or  brown  staining;  of 
the  inner  surface  of  the  dura  mater.  Microscopical  ejuimination 
shows  this  membrane  to  consist  of  numerous  bloinl  vessels,  mostly 
capillaries  with  very  thin  walU,  which  maj'  lie  (listeniliHl  or  jxiuched, 
and  which  have  grown  out  from  tJie  veswlsof  tbudura  mater  (Fig, 
143).  Between  the  vosscls  is  a  homogeneous  or  slightly  differentiated 
basement  substance,  conluining  a  variable  number  of  spheroidal, 
fusiform,  or  branching  cells.  Red  hloixl  celU  iii  variable  quantity, 
an<l  blood  pigment  in  various  forms,  fri'iiuently  t-nclowd  in  the  new 
cells,  ajid  small  calcareous  concretions  (lirain  sitnd)  (Fig.  144).  also 
lie  in  the  int<>rvascutiir  spaces.  In  moro  advanced  stages  the  new 
membrane  may  iMi-unie  greatly  thickcrieil.  its  outermost  layers  being 
cbangctl  into  dcnw  fibrous  tissue  with  obliteration  of  the  vessels; 
while  the  more  recently  formed  hvyers  are  similar  in  structure  to 
those  at  first  developed.  Considerable  blood  usually  escniies  from 
the  vessels  of  the  new  membi-ane  by  ilhi]>iMii^is,  in  nil  stagL-s  of  its 
formation,  and  the  vcssi-ls  jire  also  ^'cry  liable  to  rupture,  giving  riso 
to  extensive  h;einorrhages  either  into  the  eubstunco  of  the  membrane 
or  tx^tweeu  it  and  the  pia  nmt^^ir.  Sometimes  masses  of  new  tissue 
ami  blood,  from  lialf  an  incli  to  an  inch  or  more  in  thickness,  are  in 
this  way  formed,  greatly  compi-esaing  the  brain.  Those  now  mora- 
bmnes  are  most  frequently  formed  over  the  convexity  of  tb«  brain, 
but  may  extend  over  nearly  the  entii-e  sui-fiux-  of  the  liura  mater. 
Sometimes,  when  old,  the  entii-e  menibmue,  densely  pigmented  and 
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firm,  li«s  lousely  beneath  tbo  Jura  mater  without  comiawsinfc  ____ 
brain  or  giving  any  clinical  judication  of  its  prvMuiv.  The  tm-m- 
bnino  may  induce  chronic  changes  in  the  pia  mater,  with  or  without 
aocompanying  chaugee  in  the  cortical  portion  of  the  brain. 


Rjiroly.  seniiu  iiL'ciuiiiiluli.Ki  lx.-lwouii  thu  lityurs  of  th«  im^w  mem- 
brane, and  in  this  way  c)'Hts  of  Lu^  size  may  lie  fonnotl.  In  nire 
caaeH  diffuse  suppuration  of  the  entire  new  nionihmiie  occurti. 


Fta.  lU— Bub  8«iid  mem  t 


ncmN*. 


The  slighter  doffrees  of  this  form  of  inflammation  may  oonuddn 
no  sjnnptonis  iluring  Iif»,  They  are  not  iiifnoqiipntiy  found  in  per^ 
Borui  suflToring  fmin  rarioua  chronic  hniin  k-itiuits  and  from  chronic 
aloobulti*iii,but  tlwy  may  occur  umMM)cinted  with  compUcuting  leaons. 
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The  more  atJvancetl  forma  of  the  lesion  are  frequently  foimil  in  idiots, 
epilp[itii?s,  etc. 

TtibiTcular  pnchtimfiiiuffitia  may  occur  spcoiidarily  to  that  form 
of  iiittiuniuation  in  tin*  i>ia  niiit^-r  nr  the  h<m«t,  or  as  a  i»art  of  genem! 
iniliary  tiilxTrculosia.  Tho  tiilMTfliw  m)iyh«;  sittmttxl  on  eitlier  8ur- 
ffwre  of  the  znembriine  or  in  it»  »ijb»tunco,  am\  m«y  bi?  sitif^lo  or  Bffjfn.- 
gated,  forming  large  inaaseH. 

HyphiUtic packijmeningitis  manifesta  itself  by  the  formation  of 
»]-eallo<l  gummy  tumors  iii>iiii  oither  the  external  or  internal  surface 
of  the  dura  niatiM-.  Tht>rtfi  tumxrs  may  Ije  single  or  multiple,  and 
vary  grttitly  in  siw.  They  may  be  acoumjianiwl  hy  »iinplu  inflam- 
matory cliangea  in  the  dura  mater  in  their  vifinity.  They  may 
undergo  siippumtion  with  the  fonnation  of  abscese  :  tlje  inflammation 
may  extend  to  the  pia  mater.  indiK-ing  simple  or  syphilitic  meninj^- 
ti.4  and  adhesions  Ix'twet-n  the  dura  inater  and  pia  mater.  The  giim- 
mata  nwiy,  on  tlie  other  luuiti,  when  occurring  on  the  outor  wurfnco 
of  thit  rni'nibrane,  cause  abswrption  and  [>erronilion  of  thv  boni>«  of 
the  skull. 

TI'MORS. 

Th(t  most  common  tumors  of  tho  dura  mater  are  aarcninata,  imd 
of  th(HH)  tho  spindk-Lflkil  forms  an*  of  more,  the  mund-  and  polylie- 
dral-celiod  of  less  frecjutint  ociiirrtinw*.  They  may  grow  from  either 
surface  of  tho  membrane.  Some  of  the  round-  and  polyhedral -celled 
fonns  are  soft  and  very  vascular,  and  are  apt  to  involve  the  neigh- 
Vjoring  pia  mater  and  brain  tissue,  or  the  bones  of  tho  skull,  which 
they  may  iierfurale.  They  flomelimes  project  through  tho  opening 
iu  the  skull  in  fungous,  hlw-diiig  maMsiiM*. 

Psniuritoinafa  are  small  globular  tumors,  often  multiple  and 
pedi<;ulated,  gntwing  from  tho  inner  Burfjice  of  the  dura  matter. 
They  are  usually  compofte<i  of  tissue  sarcomatous  in  charairter,  and 
contain  varii>usly  shaped  calcareous  concretions  simihu-in  apputnuico 
t*)  the  so-called  brain  sand.' 

Enilothfiliomntft.  '—These  tumors  may  grow  inward  or  oiitwsrd, 
■causing  pressure  on  the  brain  or  Bbsori>tiou  and  perforation  of  the 
bones :  they  often  attain  considerable  size.  Some  of  these  tumors 
somewhat  rt^semble  certain  forms  of  epitheliomata  (see  Fig.  JIU),  and 
have  often  lioon  descril»eil  as  primary  carcinomata. 

Fibriiiiiiitn  and  fji'iiomiiUi  wrwt-  rarely  in  the  iliira  nial.T  and 
are  of  small  siiK-. 

'  Fur&iluilj  of  pa&inmoma consult  Snut,  "  Vvhnr  Ftaiiimumu." !a  Zicglur'tBeE- 
IrBgo  rMT  paili.  AnaloQiii-,  HJ.  xi,.  imgu  231,  I9!'3, 

*  For  s  cnimlilfirnlioD  of  Uimi>r>  of  tho  <lur>  malcr  nlllpil  to  Iho  cndolbcllonmtB  con- 
auli  Dogoiut.  Arcli.  dv  Miil,  Exp..  Mny  1st,  ISO'i. 
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Siiiail  Vhondromatn  are  Hontetimee  found  connected  with  th& 
dura  miiti>r  nl  t!if  htuit'  of  llio  lirnin. 

Osfeoiimfn.^la  udditiun  li>  tliu  foniintiun  of  oeteophytt-a  in 
chrunic  extomal  pucliymeniugitis.  platott  and,  moro  mn^',  globular 
m»R»ea  of  bone  niay  be  formed  in  tlie  dura  mater,  iinconnw-twl  with 
tfip  bon«s  r>f  the  skull.  They  are  niiwt  fixHiuenily  fonnd  in  tlje  falx 
oeivhri.  but  nmy  oc<'ur  elw^wlwre.  The  now  Imno  niay  be  deuse  or 
luoec  in  tvxturu.  uud  U8uull>'  producw  no  »yniptouu. 


THE  PIA   M.VTER. 

The  external  Kurface  of  tbe  bniin  {»  invested  by  a  conncctiv(i>-ti»- 
Bue  membrane  whioli  covere  the  oonvululiouB,  dip«  down  into  th© 
Huli'i,  and  extendi  into  the  ventricles.  This  membrane  is  abumhintlr 
supplied  vrilh  blood  veatteK  and  from  it  ntunerous  veaseU  extend  into 
tlii>  br;uu,  so  that  any  diaturbance  in  ttie  circulation  of  tlie  btood  in 
thi.^  [lU  uialer  involvett  a  disturbance  in  the  circulation  of  tbe  blood 
in  the  brain  aliu. 

Tlie  connect  ive  tii!8U0  which  inake^  up  thi^  pia  rniitcr  in  arranged 
in  afcericMof  meinbrMncs  and  libn.fi  r»inforc<^<d  by  cliuttic  tissue,  iioar- 
mnii^ed  as  tofonn  a  spongy  ruembnme  containing  numerous  ruvities 
more  or  less  filled  with  fluid.  These  cavities  are  continuous  with  the 
perivascular  spaceti  which  surround  the  reeseU  that  pass  from  the  pia 
mater  intti  the  brain. 

The  outer  layers  of  the  pia  luater  ani  the  tnoett  cotnjjact,  and  are 
ooveivd  on  their  outer  surface  by  a  continuous  layer  of  endoth^al 
cells.  This  extenud  layer  of  the  pia  mater  i»  often  described  as  a 
separate  membrane  cidlcd  the  "  arachnoid."  but  it  is  really  only  part 
of  the  pia. 

ITie  deeper  layers  of  the  pia  ciiutain  the  blood  veflsobi.  The  inera- 
branes  and  lihrt«  which  corapiise  the  pia  materare  )iiirtlyciMil*^Kl  with 
cells  which  have  irre^lar  and  delicate  cell  bodies  and  large,  dis- 
tinct nuclei. 

In  all  intlammatioiiH  of  the  pia  mater  the  intlnmnuitory  products 
regiilarly  collect  in  the  lipiu-cs  within  it, 

Alonj?  the  boniers  of  the  longitudinal  fissure,  and,  more  ntrely, 
on  the  mider  surface  of  the  brain,  are  a  numbi>r  of  small,  white,  firm, 
irregular  InMlies — the  Pacchionian  l>odie«.  Tliey  vary  in  their  siw>. 
their  nuuilH>r,  luid  in  tlie  extent  of  the  nurfai-e  of  the  hemispheres 
which  they  cover.  Tliey  may  iKrforato  the  dun*  nutter,  or,  mors 
rarely,  the  wall  of  the  longitudinal  huus,  lutd  may  protluce  erosions 
of  the  skull  bon»w.  They  are  oomixiscd  of  fibrous  tissue  and  may  un- 
dergo fatty  or  calcareous  dcgeneratioo.  As  they  are  so  commonly 
found  and  are  not  known  to  be  of  any  pathological  signifioaiioe,  llwf 
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limy  filmoHt  be  regardod  as  normal  structures  :  at  auy  rate,  we  do 
not  know  what  «iuses  them  or  their  variations  in  sire  aud  number. 

Tii<'  {*i»i.  iiiator  is  fre<iHently  thirkenctl.  opa«iue,  aud  white,  either 
iu  diEfuw  I  Hitches  or,  more  commonly,  alooR  the  coui-seof  tJie  ves- 
sels. In  other  caiwft  single  or  multiple  small  whit«  spots,  of  Uie  wze 
of  a  pin's  hviad  or  smallt'T',  may  \n>  seen  in  tho  memlirane.  not  appiv- 
ciahly  olevjitt'd  above  the  siiifiice,  bnt  due  to  locahzfxl  tbickciiliiK. 
These  slight  opacities  of  tho  pin  mat«r  are  coimnoiily  bclJovcd  to  bo 
dependent  uikiii  ropeiite<l  congestions  of  Iho  mt>mbrano  or  upon 
chronic  mcuiii^tis.  but  there  is  no  ovidenee  tlutt  this  is  always  the 
case.  They  are  most  freijueutly  found  in  old  j)erBoris.  bnt  may  exist 
at  aijy  age,  and  do  not  necessarily  indicate  the  pre-eiistence  of  dis- 
ease, nltbotigli  siiiitlar  appearances  are  common  in  the  chronic  in)<ane 
and  in  dnmkanls. 

Tho  ainoiiiit  of  blood  cont«ined  in  the  vessels  of  tho  pia  miiteraf- 
ter  death  vurie-s  gretitly,  and  is  by  no  means  it  reliable  indication  of 
tlie  amount  present  during  life.  In  gt^ienil  anivmiti  tho  vessels  of 
the  jiia  mat^r  may  conliiin  little  blood,  but,  on  tho  other  hnnd,  they 
sometimes  seem  to  contain  a  relatively  larger  amount  than  other 
parts  of  the  liody.  In  cadema  of  the  brain  and  pia  mater  the  vessels 
of  tho  Litter  may  contain  but  a  small  amount  of  blood. 

tBDKMA. 

The  quantity  of  serum  tieneath  tho  pia  niattir  and  inliltrtitirig 
its  tissue  is  very  variable  in  amount.  It  may  accumidato  as  ti 
rv-sult  of  atrophy  of  tho  brain  siib«tance  or  of  vouous  liypenemia. 
and  i«ometJines  is,  and  sonielime-s  is  not,  iiceompauiwl  by  tedema  of 
tho  brain  eiibstjinco.  It  may  be  diffuse  or  localizeil.  It  is  not  infre* 
quent  to  find  in  hospital  ]>atientH  suiferinK  from  chronic  nephritis, 
cardiac  or  pulmonary  disease,  or  (•hn)ni<'  aitrohohsm.  a  very  consid- 
erable amount  of  serum  in  this  situation,  and  yet  the  patient  has 
lieen  free  from  cei'ebral  symjitoms.  In  other  casi's,  again,  this  wmie 
i*en)us  effusion  affords  the  unly  explanation  of  gnive  cerebnd  symp- 
toms. It  is  necessary  to  bo  very  cjireful  in  judging  of  the  impoi^- 
ftnee  of  this  accumubttion  of  Huid, 

It  should  always  bo  borne  in  mind  that  an  acciunulation  of  fluid 
beneath  and  in  tho  meshes  of  tho  pia  mater  may  occur  aa  a  result  of 
post-mortem  changes. 


HYPER^.MIA  AND   HAEMORRHAGE. 

Thepia  tnater  may  be /(//pp/'tcHJi'fin  early  stages  of  meningitis, 
after  dt«th  fn)m  delirium  tremens  ur  fuUowing  epileptic  conviil- 
sioits,  from  various  infections  diseases,  certjiin  )K>i.'<ons,  tho  presence 
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of  tumoni  or  exuutitiiHiit  pn-)wiu^  on  lliu  vitiiiK,  as  w^  a»  from  gvn- 
eral  and  loct\\  (liMtkMM)  <if  thu  ciiviilHtonr  apparatiiK.  But  wbotbcr 
Uipy  are  overfilled  or  coniparrttivt'ly  empty  after  death  soomn  to  do- 
I)eii<l  upon  the  position  in  wbicli  tJie  body  has  tain,  upon  tbe  Hm» 
wbicb  liai)  olapHed  between  death  aud  the  emuniiiation.  upon  the 
r»pidily  with  wliich  the  bhxjd  coagiilatea,  and  uptin  (-onditions  en- 
tirely tuikiiown  to  UK, 

Htfmftrrh<i<ie. — This  miiy  otxrur  eitliyr  iiiUi  the  Hitaco  Ixitween  tho 
dura  inattT  Hud  the  piit  mater — inlerineuiitgeal  hcemorrhagfi — tir  iu 
tbe  me«bL>!>  of  the  pin  or  botAveen  tbe  latter  uiid  tlii>  brtiin.  It  may- 
be due  to  injury,  to  rupture  of  aneurisms  or  olberwiso  dLsoaeed  blood 
TcsoelH,  to  thromboeos  of  the  venous  lunuscs.  or  to  causes  which  we  are 
ujial>le  to  ascertain.  Ilromorrhaf^ee,  without  known  o^iuse.  notinfre- 
qufiitly  (icrur  in  the  mulMtance  of  the  pia  ntater  in  yonuR  children, 
but  in  adults  they  are  apt  to  bo  the  result  of  injur>'.  Multiple  eceliy- 
moHCM,  howovvr,  in  lhi>  xubittaiire  of  tbo  pia  iimter  Kiimi'liii»>s  occur 
in  iufecttouii  dist'AHi-^  luid  also  iu  acul<^  inttiuiunation  of  Ihi*  pia  niau^r. 
n^emorrbagos  iu  the  Imtin  xidn^UiiK'c  may  ImuI  to  llio  ac'iumulutioo  of 
bloo<l  beneiilb  or  in  the  m«^«hej(  of  the  pia  mater.  lutennuningcnl 
luBmorrha(^  in  infants  as  a  re!<:idt  of  injury  during  birth  is  not  iin- 
Coiomon.  Small,  aud  t^ometimeM  considerable,  extravasiitionsof  blood 
may  occur  from  diapedesis,  and  sonjetiines.  as  a  result  of  chronic 
cungetttion,  de^^eneraled  blood  pi^^mcnt  ctilltTt^  along  the  walls  of 
tho  vi>s«>K  The  extravasaled  blood  in  mciiiup>al  bjemorrtiaps,  if 
snmll  in  quantity,  may  Ix*  larg^-ly  abj^urlRtd,  li-siving  a  grwH.-r  or 
smaller  luxnimuhition  of  pigment  at  the  scat  of  the  lia>morrhage,  and 
such  pigmvutatioos  iimy  hist  for  u  lung  tiioe. 


IKF1.AM1IATIOK. 

Intliuumatioii  of  the  pia  mater  is  called  lepto'tnenintfiti/i,  or  8un- 
ply  ni^ningiliit.  We  distinguish  aeut*;,  chronic,  tubercubir,  and  riypli- 
ilitic  meningitis. 

Aftite  Meititigitis  occur*  most  fn^guontly  u«  tlaj  characteristic 
lufiou  of  epidemic  cen'bn>-spinal  meningitis;  it  is  a  not  very  infre* 
quent  complication  of  pneumonut,  Bright's  diseaae,  typhus  and  ty- 
^oid  fever,  and  tbo  exanthemata :  it  is  eecondarj-  to  injurioit  and 
inflanunation  of  the  cmniJil  bimes.  of  the  dura  matter,  and  of  the 
middle  ear,  and  it  i»  xomeitmes  an  idii>]i:(thic  Wion. 

In  any  case  of  acute  meningiti.i  the  inflaminjitioii  is  apt  toextend 
downwan)  and  involve  tiie  pia  matorof  the  tMrd.  It  may  als*)  in- 
volve tbe  epcudymn  of  the  ventricles,  aud  »iuse  the  distention  of  theae 
cAviti««  with  serum.  This  latter  condition  belongs  espwrinlly  to 
youoj;  children. 
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Thora  arc  twu  uiititoiiiiciil  vurieticii  of  acute  momugitis,  which 
Rive,  however,  the  siune  clinicrul  symptoms. 

(1)  Acute  celltthtr  vtpiiiiit/ilis. — The  pia  timter  J9  Roinewhnt  con- 
gtisUxl,  it»  Riirfiice  is  dry  and  hiatrcloRs,  and  it  in  HMmu'what  opuque. 
These  chiingt^'S  in  the  gna^  apiKuiruucc  of  tho  mumbnuio  ure  not 
marked  tiud  urt^  «i»ily  ovcrlotjkod,  but  th«  miiiut<>  chiuigea  are  more 
decided.  There  is  au  abundant  prtiduction  of  ceUs  somewhat  re- 
senibliu]^  the  cells  which  coat  the  surfaces  of  the  membranes  and 
fibres  whicii  luake  up  the  pia  mater  (Fig.  145).     This  cell  growth  is 
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goncnd,  involving  the  pin  niul**r  uvcriiioMt  of  Ibvsiirfiu-iMjf  tho  brum, 
TJie  inflnmmntiun,  then,  is  one  which  results  in  the  piinlnclioii,  not  nf 
fibrin,  senun,  op  pus.  but  of  uew  connective-tissuo  cell*.  This  ftuin 
of  meningitis  is  of  frequent  occun-encA  and  is  attended  with  the  onli- 
narj*  cUniwiI  miiiptonis  of  acute  meningitis. 

(2)  Acute  Kt-»(i(ifii:tf  mi'iiintjitiii  in  clmnict^'rizwl  by  tho  accu- 
mulation, cbiffly  in  the  mcs>lK-)«  of  tho  pia  matvr  and  nhmg  tlic  walls 
of  tho  bloixl  voiwels.  of  variable  quantiti<^^  of  tKTiun,  fil>riri,  and  jms. 
Sometimes  one,  sometimes  another  of  these  exudations  prcimnde- 
ratt-s,  gi^■ing  rise  to  serous,  fibrinous,  or  purulent  fonns  of  the  in- 
fiammatioD.     The  abs<ilut(t  <|unntitieA,  too,  of  the  exudations  ■vary 
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greatly.  In  some  casett  dmth  may  ha  causot)  with  so  slight  a  for- 
mation of  oxiidntioii  tlmt  Ui  tito  tiiikotl  vyo  the  piu  nuitor  may  luok 
quite  normal  or  ixrhajHt  only  iniKicmti-Iy  hypernemic  or  uvlemiitomi ; 
Uie  niif  nwcopo,  hovro^-vr,  in  tiw^u  <m»es.  will  revenl  pus  cells  in 
Hniall  nniiilH-nc,  aixl  somctimiM  Ilnki.>«  of  Hbrin  in  tho  mtwliea  ami 
akiiig  tJio  Willis  of  the  Vi-ssels,  lu  other  ca»es  turbid  wmm  in  tho 
m<]»hvs  of  the  membrane  is  all  tluit  can  be  oeen,  and  the  microoctqie 
shows  the  turbidity  to  be  due  to  pus  colls  or  a  small  amount  of  fibrin. 
Again,  cither  with  or  wilhout  nuirkol  i.i>dt*iiui  of  thu  jiiii  innt«>r,  yol- 
lomnh  strijM>8  are  seen  along  the  itidos  of  tho  \-eiiu,  minotiiiHM  ap- 
pearing lilco  faint  turbid  xtrcaki^,  and  at  othcni  denHc.  otHupie.  thick, 
and  wide,  and  nimost  oouowtliny  thi<  vusst'ls.  Tlnwo  art-  due  to  the 
iux*umulatioii  of  pus  culls  and  librin  tu  kirge  qtiantitiea  along  the  vea- 
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eel,  and  tbey  are  bent  iwenand  most  ubuudiint  around  tlie  larger  veins 
wbiob  run  along  over  the  sulci.  Instill  other  cases  the  infiltratiou 
witJi  puK  and  fibrin  iri  oo  dense  and  tKick  and  gvneral  that  the  brain 
tiiMuo,  con^'olutions.  and  mo«t  of  the  vessels  of  the  pia  mater  tli«rm- 
selves  aro  concietdwl  by  it  This  is  usually  of  a  greeni.*h-yt'llow 
color,  and  is  sometimes  so  thick  as  to  form  a  )«ort  of  cai«t  of  IIh'  bmin 
BUrface  at  the  seat  of  tho  lesion  (Fig.  I  Hi).  i>onK^timc«  extnivasated 
ret]  Mood  cells  are  mingled  with  tlto  otlmr  cxudutioos.  ns  the  result  of 
diapeiloiHis.  Microscopical  examination  shows  numerous  white  blood 
cclU  stii'king  in  tho  walls  of  the  veins  and  capillaries,  or  the  veemig 
may  bo  blw^kc-d  »-ith  ihein.  It  is  evident  that  a  large  part  of  (be 
pus  celts  ncctiniulate  as  tlio  result  of  emigration.  The  connoctJTe- 
tissue  oells  of  tlio  pia  matvr  tony  be  d«tach«d  from  Uieir  [>Iaoo6  <» 
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■<lcp>neraki(i.  In  Home  cnsoe  tlwre  are  con8id«'ml>lo  ftcoiiiniiUitioiis  of 
ptiK  betwo&'ii  the  pUi  mnk'r  and  tliu  bniin  siibstiuioo  tuul  nlou}^  Uio 
vessels  which  enter  the  latter.  More  niMy  pus  is  foiiml  u|K>n  tlio 
fi-ee  fliirface  of  the  membrBne.  The  brain  substiinco  iiiiiy  bo  com- 
prtftwm]  by  the  accumulated  exudation,  bo  that  the  convolutions  are 
flntti^rii'd.  The  cortical  portion  of  the  brain  may  be  siniply  infiltratecl 
with  svnim — ctxleniatouH — or  it  may  undi-rgo  degenerative  changes, 
or  it  maybe  the  seat  of  punctate  haemorrhages.  Not  infrmiuontly 
the  inftammiition  extends)  to  the  ventricles,  which  may  contain  puru- 
lent eorum.  tuul  to  the  pia  niiittT  of  the  cord,  Thia  form  of  infljim- 
matioub  most  fretpient  on  the  convexity  of  the  bruin,  but  muyez- 
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tend,  or  even  be  confined  to  the  baj<e.  It  may  be  loctiUzed,  but 
frequently  oxtendH  widely  over  the  Burfaces  of  the  hemispheres. 
Bacteria  are  often  present  in  the  exudation.  Kor  their  relationship 
to  the  leflions  see  Cerebro-s()inal  Meningitis, 

Wheii  recovery  from  acut^^i  exmlativo  meningitis  occurs  there 
may  be  fatty  degeneration  of  tlii.'  celU  which  have  accumulated  in 
thepia  mater,  particularly  along  the  vcwscls  (Fig,  14").  and  this  may 
produce  wliito  patches  in  the  inombranu  and  threads  along  the  blixxl 
T<W)«ol8,  which  resemble  the  a)>pearance  of  an  accumulation  of  exuda- 
tion in  the  acute  stage.  Fatty  degeneration  of  the  bliKKl  vessels  and 
cells  of  the  pia  mater  may  also  wcur  \vithout  acute  iiifiammatory 
changes. 
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Sometimee,  in  children  and  youn;;  adults,  intlaiumatory  cluuiijc<-» 
in  tlifi  viintriclea  persint  for  da}*s  and  weeks  after  the  subcddeaoe  of  ( 
tli«  i I itlai intuition  of  tho  ])ta  iimter. 

Chronic  Meaingilis. — Kttlicr  thu  )iia  nuitor  »t  tho  baso  of  th»| 
1>nuii  aXimv  iujiv  bo  iuflainud  (bit«<iliir  muniagitU),  or  Uio  pia  inutor 
over  Uie  ooiivuxity  lUono,  or  tint  entiro  pia  mittcr,  or  ciirrtiuiscnl^ed 
patches  of  tlie  membrane.     The  piit  mater  U  tbickenvd  and  opaque, 
the  thickening  beinff  sometimes  very  considerable.    There  is  a  forma-  j 
tion  of  now  connective  tissue  and  a  production  of  pus,  fibrin,  and  I 
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Wrum  :  tbo  rolutivo  quantity  of  ihvito  inflammatory  produrt^  varies 
in  difforcnt  vhsck.  Firm  uiitl  soiiinlimox  exteiii«ive  iwlbt^onona  nuty  be 
formed  between  the  dura  mater  and  the  pia  mater.  Not  infrequently 
the  ct»rti^^il  jiortions  of  the  brain  piirtii-ipate  in  the  morbid  prooi-ss, 
and  we  tiud  an  iuttltrntion  of  snudl  spberoidal  ci^lbt  around  tiit>  blood 
VGEiads,  Uiickcoing  of  thu  wails  of  tlie  voMSt^'U,  and  d«};«>neratiTo 
oboogie^and  atmpbyof  the  norvo tissue.  Xewconnectiretissnemay 
also  form  in  Uie  bniin  sub.'itanoe,  which  nuiy  bet^me  closely  adherent 
to  the  pia  mater.  The  ventricles  of  the  brain  also .  may  contain  an 
increased  antoant  of  aemm  and  may  be  dilated,  and  the  epondyma 
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may  be  thickened  tind  ronghenod.  Thin  form  of  infliunmution  may 
be  th©  result  of  injury  or  diitease  of  the  cnuiial  bones,  or  secondary 
to  chronic  pachymoninpitis  or  to  inflainniation  of  the  brain  subatanco. 
It  may  occur  in  the  vicinity  of  tumors  of  the  hniin  or  meuiuf^es.  Il 
maybe  a  complication  of  ohroiiic  dlfTuHe  uepliritiH  or  tlie  result  of 

no.  lltL— MitiAar  'nmRCLB  or  Tu  Fu  Uuaa  or  a  Odlb,  nnuamoiira  CIubr  bsauaou 
nov  a  mCumw. 

chronic  alcoholic  poisoning.    It  may  occur  in  marked  form  in  the 
general  paralvitift  of  tlie  insane. 

Tvhercu!ar  ^feningiti.1. — This  is  Oflpecially  characterized  by  the 
formation  ni  tlio  pia  mati^r  of  miliary  tiiljerclea,  aaaociattMl  with  more 
or  krui  wvll -market!  exudative  ititlaiiimalion.  It  may  ix^rur  in  a<lii)tH 
and  in  childrvn,  but  is  more  common  in  the  latt«r.  The  dura  mater 
may  bo  uuchaugtNl,  ur  its  iunor  surface  may  bo  8pnnklcd  with  mili- 
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ary  tubercles.  The  pia  mater  may  or  may  not  bo  congeatcd  :  it  may 
look  dry  on  the  surface  or  it  may  be' edematous.  UsujiUy  the  brain 
soemB  to  fill  the  cen>bi'al  cavity  to  an  unuaiml  degree,  and  the  convo- 
lutioiiH  fiTv  flattuiKHl.  If  the  pia  inatcr  be  oHlonrntoiia  the  eerum 
may  bo  clear,  or  turbid  with  puf  juid  fibrin.  The  membrane  may  pi-o- 
SOnt  any  of  the  gonoral  apptiuranccs  of  cxudalive  meningitis.  But 
always  in  addition  to  these,  and  sometimes  without  them,  miliary 
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tubercle*),  either  widely  scattered  or  in  grout  numbers,  nu»y  be  seen 
UBoally  more  abundant  over  the  sulci  than  elsewhere.  They  are 
UBually  more  aliundnnt  at  the  base  of  tbe  brain  thnn  on  the  civ 
vexity,  and  are  frequently  confined  to  the  hatnK  Some  of  tbe  tubt- 
des  are  so  small  («  to  lie  scarcely  ■visible  or  entirely  invisible  t«  tbe 
mtkcd  oyo ;  otbers  are  us  large  lis  a  piu'x  head  or  larger,  Thoy  are 
usually  most  abimdaut  along  tlie  blood  \>-s<(4!t,  but  may  occur  else- 
where. They  may  he  formed  in  the  membranous  proloagatiooB  of 
the  pia  iiuiter  which  dip  into  the  sulci,  around  the  vessels  which  entet 
the  brain  substance,  in  the  choroid  plexus  luid  ependyraa  of  tbe  ve; 
triclos,  and  may  exist  in  the  spinal  cord. 

The  miliary  tuberck^  do  not  all  liavo  tb«  same  titructurc.     Som< 
of  them  am  simply  small  aggrogations  of  round  colls  within  tbe  peri- 
vasvular  sheaths  of  the  siimller  nrtoriivt.     Others  are  compotied  of 
Amall  nutsees  of  polyhedral  oud  round  cells  (Fig.  US)  without  any 
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1)aseiiiorit  sulwitance  l>etwfMjn  them,  and  without  any  special  lelatic 
to  the  blooii  vessels.    Many  others  hiivo  the  ordinary  structure 
luU-rcIe  tiitsue.  basement  substnilce.  polyhedral  cells,  and  giant  i 
{Fig.  14:1).     These  tulx-R^lca  are  iiDually  situat«<l  around  or  near 
blood  vessel,  and  tbis  blood  vcs^-1  is  apt  to  bo  at  the  sumo  lime  tl 
sejit  of  an  obUteratintf  endarteritis  (Fig.  ISO).    This  form  of  tubercb 
is  also  pr«ino  to  cheesy  defeneration  (Fig.  149), 

In  rhildren  the  ventricli-s  are  usually  more  or  leas  distended  bj 
nn  accumulation  of  trai)S[>arent  or  turbid  «<oniin.  and  th«  walls  of 
vwitrirW  may  bo  studdwl  with  miliary  tuK-rcIr*  (wv  Figs.  151  and'' 
1S8).  In  adults  the  vcntriekw  are  less  frequently  invulveil.  Tbe 
brain  tissue  around  the  ventriclea  is  often  softeneJ.  Tbe  contml 
canal  of  the  spinal  cord  may  also  be  dilated.  It  is  the  dilatiition  of  tbe 
ventricles  which  caiL'<es  tlio  flattening  of  tbe  o^nvelutions,  and  tbe 
thittenin^  is  usually  in  direct  proportion  to  tbe  lunoiint  of  accumulated 
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fluid.  Miliary  tubevcleiam  the  choroid  of  the  eye  are  pnssiTit  in  n 
coatridenible  proportion  of  cases. 

The  iwrtex  of  tlio  brain  may  bi?  hypcnomic,  and  punctate  hiBinor- 
i-liagox  miiy  hv  preseiit  in  tlio  c<irt<;x  and  in  tLo  pia  inut4>r. 

In  almoist  all  cases  of  tnlH-rouIar  inc-uiiigitiH  the<rH  is  tubercular 
inflammation  in  other  parts  of  thu  body. 

la  adults,  as  in  children,  while  the  tubercular  indainination  is  al- 
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ways  prc!«'iit,  thojvcoomimuyinj;  Bimplo  inftainmation  may  bo  verj- 
idi)^ht  or  extensive,  and  the  degree  to  wliifh  it  develops  does  not 
Heem  to  depend  upon  the  abundance  of  the  miliary  tubercles.  Ow- 
ing to  the  fretpiency  of  the  dilatition  of  the  ventriiiles  with  serum  in 
childrc-ii,  the  disodso  is  ofti^n  culled  ncuitt  hydrocephalun. 

In  both  children  and  adults  tho  tulwrcular  intlammatioii  iiuiy 
produce  largo  musses  of  tulx-rtuiliir  tissue,  ^vhich  undergo  choo»y  de- 
generation, in  the  pia  mater  and  the  brain  tissue. 
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SffpfHlitic  MenittgifiH. — In  tlm  form  of  inflammation,  wlticii  in 
usiuilly  cinruinecrilwtl,  there  is  a<]eveIo]niieiit  of  ^umiiiy  tumors  yf 
variable  size,  frei|uaiitly  nsnociiit^l  viilh  »itii]ilii  iiill:iin>natioti  of  tliOj 
membmne,  either  with  thv  funimtiun  of  wnini,  fibrin,  ftml  pim, 
with  the  develoiiiiioiit.  of  n<>w  fimiuftivo  tisNtiu  titnf  the  coui^'queiit 
thickeiiiiiK  of  tlii.'  inuiubniue.  The  ^mmiita  may  form  in  the  pial 
nmtor  covering  the  convwjdty,  or  at  tiie  base  of  the  brain.  They  may 
((row  fnitward.  involving  the  cinra  mater;  or  inwanl.  encroaching 
upon  or  involving  the  brain  tissue.  Although  usuntiy  (rirciimscribed, 
the  syphiUtic  tntlammatjon  may  occur  aa  a  ditf  use  thickening  of 
membratie.  The  ayphilitic  iiotluW,  including  the  gummataand  m-w-^ 
formed  connective  tii^^ue,  are  often  very  small,  but  may  be  a.-^  large*  n» 
a  hen's  ogg. 

TUMOB8. 

Ha:mntoma. — In  the  cases  of  cbrotuc  pachymeningitis  of  long 
standing  the  new  amuective  tissue  may  form  large.  Hat  cyatii  be^ 
twcen  the  (t lira  n»ter  and  the  pia  mater,  which  may  4X>mpresci  tltaj 
surface  of  the  brain.     The  bitxxl  originally  contaii>i>d  in  theite  ayKt»J 
may  bo  absorbed  and  n:-)>liiced  by  Borum,  the  attachments  to  tJio  dura 
inatvr  luuy  disappear,  ami  the  wholtt  Hppoarance  becomes  thitt  of  an , 
iudepondont  cyst  betwtfou  the  dura  muter  uud  pia  mater. 

It  is  bulioved  by  »oino  objacrvKra  tluit  tbo^e  cysts  are  not  formed  inl 
this  way.  but  that  they  reprcuHint  a  blood  clot  which  baa  become  en-| 
veloped  in  connective  tissue. 

tCndothelioma. — We   include  under  this  name  a  coninderablo 
nutnber  of  tumors  which  originate  in  the  ]>ia  iiuttor,  the  choroid  plt^x- 
U8c^,  and  the  ei»endyina  of  the  ventricli-^t.     Thi>!<o  tiimora  may  rtvichi 
a  conifidcntbla  si^ee  and  coinpru<i|  the  brain.     For  tbu  most  piu-t  oulyj 
a  single  tumor  oxi»t8,  but Momctimos  therw  are  several,  and  in  one! 
case  1  (IX^LificId)  found  a  larga  lumiber  of   such  tumors  growing 
fn>ra  the  dura  mjiter  and  pi«  mater  of  the  braia  and  of  the  spinal 
cord,  and  also  from  the  choroid  plexus.    These  tumors  do  not  all 
liavo  tlift  same  structure. 

Sonio  of  tlivni  are  composed  of  a  counvctivc-tis^ue  «tn»na  which ' 
eocluSuH  regular  S|uuv.t  tilh'd  with  liirgi%  flat,   nucluntvd  cells.     Tba 
whole  uppmraiici'' ru!^-uiblus  that  of  an  ortlinary  c^ircinoiita,  but  the 
cells  are  Hpi)Mruntly  of  oadotheltal  and  not  of  epithelial  origin. 

i><Mne  of  them  are  composed  of  a  connective-tissue  stroma  wiiiclij 
forms  cn^itiiM  lined  with  cylindricjtl  epithelium.     In  such  tuniora  the 
BtroniaimiygrowsoastofonnpaipiUrocovcnHl  wiibcylindricHl  epithe- 
lium :  oriti  addition  thiirenuty  lie  riiucouitdugenumtjon  of  theiflroma. 

In  some  of  them  there  is  u  coonective-tissae  stroma  which  con- 
tains large  numbers  of  blood  vessels.     Around  theen  blood  vessels  < 
are  arranged  regtUar  masses  of  polygonal  cells — "angio>aarcoina." 
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III  8OJI10  of  tlit'in  the  stroma  is  sreinty.  Tho  c^IIb  uro  imiiieron!*. 
liirgp,  Hat.  mid  iirningi'J  in  littlw  globular  nuuwuw  or  iit'»t«. 

If  in  these  littlo  iiosts  tlivnj  is  a  <kipu»iHoii  uf  ttio  miUn  of  lime, 
forminK  concretions  like  tbo  so-culloil  "'  bmiu  saiid,"  tU«  tumor  \s 
called  a  "  paanunoma. " 

Slime  of  the  tumors  seem  to  l>e  formed  of  very  thin,  nucleate*! 
memliraiiea  arrjiii^eii  in  cinicentric  lavt^rs  liko  the  lityern  of  an  onion. 

Sumo  of  the  tumors  an>  cumposed  of  balls  or  nusts  of  largi'.  tint. 
«|n(lpnn1«-li»king  <wlls,  with  u'liitih  aro  found  cryshil^  of  cbulo»- 
■tmii  — ' '  fiiok-jitfatoma. " 

Sarcoma. — Tumors  belonging  to  the  ordinary  t>-peaof  round-  and 
fusiform-celled  sarcoma,  of  myxo-sarcoma.  and  of  myxoma  are 
occasionally  found  in  the  pi  a  mat«r, 

Kibitimata,  li[)omatji,  chondromata,  anil  osteonmta  are  of  rare 
occnrivnce. 

Cyats. — Small  cysts  are  often  found  in  tlio  choroid  ploxuv.  R*»re- 
ly  such  cysts  roach  a  larger  size,  hvcu  iw  largo  mt  a  jiigiim's  egg. 

Cyst«  of  the  pia  mater  containing  serum,  with  walls  and  septa  of 
connective  tissue,  and  compressing  the  brain,  have  been  described.     * 

Variously  shaped  pigment  cells  not  infrequently  occur  in  the  pia 
niator,  oitln*r  scattered  or  sometimes  in  considerable  masrics ;  they 
seem  to  havo  littlo  pathological  significance.  Not  infnxjuently  tliin 
platrti  of  ncw-furmed  boiw  are  foujid  in  the  jtia  niat«r,  associatod 
with  a  thickouitig  uf  th«  membrane. 

PAKASITBS. 

Cijsticercus  has  Ixjeii  observed  in  the  pia.  mator. 

THE  VENTRICLES  OF  THE  BRAtX. 

THK  EPKXUVMA  AND  CKOHOID   PI.RXUS. 

As  the  lympli  spaces  of  thu  pin  imit4.>r  aiul  the  ventricles  of  tlie 
krain  are  in  communication,  it  might  bu  »up{NMed  that  they  would 
sliare  alike  in  thu  ticcumulatton  of  fluids.  This,  however,  is  not  tho 
case.  The  membranes  of  tho  brain  may  be  highly  cpdeniatoiis  while 
the  ventricles  trontaiu  about  the  normal  quantity  of  fluiil ;  or,  on  the 
oUior  lumd,  the  ventricles  may  bo  widely  rlilattyl  and  the  pia  imtter 
unusually  dry.  Many  of  these  varying  conditions  may  lie  under- 
stood by  pjincinlxning  that  Iho  skull  and  spimil  canal  form  a  trla'^ed 
canty,  and  that  accumulations  of  fluid  in  tme  part  must  bo  at  tho 
eiqwnse  of  some  matoritil  occupying  other  parts,  cither  bliHid,  scrum, 
or  brain  tissue.  It  is  not  always  easy  to  see,  however,  exactly  how 
ii»s  comt)ensation  occurs. 


THE  KEBVOUS  8TSTKM. 

Tliere  may  be  an  uatiHuit.1  amount  of  tliii<l  in  the  ventriclos  of  tfao 
lirnin  as  a  renult  of  poHt-inortfin  change  ;  iii  coruuvtiim  wi)h  wrtile 
or  otlior  atTOi>liy  iif  tlio  brain,  or  in  tho  gonural  vtistnilar  cIuiu(;qs 
which  )«ul  to  (udviiiii  of  tho  bniin ;  in  connoctiou  with  intlammatioi] 
of  the  nieiiingrit  or  of  the  (?[K>ndytaii ;  or  under  conJitionH  which  M'c 
do  not  understand,  as  in  wnae  ca^sea  of  ct>i)geoitat  aji<l  ai>)ui«'<I  hy- 
drocephaluK.  AccaraiUationa  of  Huid  in  tiie  ventiiirlca  are  oft^-u 
called  internal  hydrocephalus  to  di-stingtiinh  tliein  fioni  acouinulu- 
tioRS  iu  tho  meninges— fj/fTHrt/  hydrocvphatus. 

INFLAMMATION. 

Acute  Inflammation  of  the  Eprndgma  {Acute  EpcmdyniUis).—>\ 
In  this  roiiditioii.  wliirh  miiy  tn-rnr  by  itself,  but  is  nsiially  as>tiM>i- 
at«l  mth  intiamrnatiou  of  other  parts  of  the  brftin,  the  ej»endynia  i» 
congested,  the  veewels  are  more  prominent  than  Uflual  and  are  oftvn 
t(H-tuoUK.  The  ppendyina  and  the  adjacent  brain  timue  may  ln» 
tliiokeued  and  infihrated  with  piist  cells,  and  Ihu  »urfiHN>  of  the 
opeiidyiiin  co^'tir^xl  with  ftbrin  and  pti.s  in  viu-iuble  quantity.  The 
tiavitit.-8of  the  veiitricluK  may  coiitjiinpiiruleiitsorum.  Small  hjcmor* 
rhages  may  iiLw  bo  prownt  in  the  tissue  of  the  ejwndjnuJi,  This,  as 
well  as  other  forms  of  intlammation.  is  more  common  in  the  latenU 
ventricles  tliiui  in  the  otliere,  but  notinfrivjueully  involves  tlio  fourth 
^'cntride.  The  choroid  plextis  may  particijiato  in  the  inlhunmatory 
changiw  vt  the  eiH>ndytna.  Tulvn^nhir  inflitmnuUion  of  lli«  u|»eu- 
d^muiie,  iiH  aWru  munliunvd.  u  not  iufrequi>Ql  uccompuuimcut  of 
tubeixrulur  meningitiit. 

Chronic  Iiijlamimdio)!  n/  the  Ependyma  {Chronic  Kpendij- 
mitfs). — ^This  lesion,  wliich  ih  much  more  conimon  tiian  simple  acute 
intlammAtion  of  the  e]x^n<l}nna,  occurs  nnder  a  variety  of  conditions, 
and  it»  natim^  and  <-aiisHtii>n  an^  in  gfiit-ral  very  iibscurt*.  Th« 
epc^-iidyma  'u*  thicker,  wliiter,  and  more  o)Niiiiie  than  tiornml,  »o  that 
the  vessels  uuiy  be  nearly  or  quite  invisible.  The  thickening  may 
occur  in  patches  or  diffusely,  and  the  surface  of  the  ependyma  may 
be  smooth,  or  roughened  and  granular.  On  mirroscopacal  examina- 
tion the  surface  of  the  epeud.nua  may  he  covered  ^vith  the  usual 
eptthdium,  but  tho  now  ctinm-ctivo  tissue  which  forms  Ixine-ath  it 
often  niisos  it  up  in  phux<34,  cuuxing  the  roughnewt  of  tho  xurfnoe. 
The  new  tijtsiie  is  usually  rather  1o<mo  in  texture  and  may  coiitjun 
many  small  spheroidal  cells ;  but  it  may  be  dense  in  texture  and 
contain  few  cells.  The  brain  tiasue  beneath  the  thickened  epea> 
dynia  may  t)o  softened  or  infiltniti-<l  with  cell-t.  The  side.t  of  the 
ventricle)*  may  l>o  grown  togellior  in  pliices  by  Uio  atlhivtion  of  tho 
thickoned  and  roughened  epsndymx  The  vuutrivlui  usually  con- 
tain more  »erum  than  normal,  and  (wtoettiaes  this  necumulatiou  is  bo 
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great  as  to  caiL»o  «n  oiiormoiia  dilatation  of  them.  Wliile  tli««>  arv 
in  genoml  the  proininmit  lotions  in  chronic  inflammation  of  the 
^jendjmiu,  the  comvk  vary  groatly  in  thft  ile^'ee  to  which  these 
oliangss  are  developed. 

The  accumuliitioQ  of  fluid  luid  tlio  diliittition  of  the  ventriclus 
bMng  the  most  marked  feature  in  all  this  class  of  lesions,  tlioy  arc 
ofton  Citll<Hl  chronic  hydrocephulus,  and  indeed  in  many  cjisi-s  wo 
havu  no  evidence  tliat  tho  clianff©  in  the  epeadyma  is  an  imixirtant 
or  even  an  actual  {irimiiry  fjietor. 

W©  may,  for  coavenieuco  of  study,  consider  three  chiMws  of  canes 
of  chronic  liydrocepluilua  :  first,  congenital  iiydriK-i.-jiiiiiiii!»  in  young 
chiliiien  ;  second,  secontlary  hydrocephalus  in  childrou  and  adulta ; 
Uiird,  primary  hydrocephalus  in  adults. 


Fio.  1S3.— Oomwcnru.  Hmrujcupnii,!-*  is  Cmui.    About  bftif  ntliiisl  kIv. 
nMure. 


1.  Congenital  Hydrocepha/un. — The  lesion  may  be  in  an  ad- 
vanced stage  at  the  time  of  hirth.  or  it  may  be  scarcely  erident  or  hut 
moderately  developed.  It  may  progress  rapidly  and  catiRe  the  early 
death  of  the  ciiild,  or  tt  may  develop  gradually  or  (^Jlne  to  a,  stand- 
still. In  the  more  markeil  fonn.i  of  the  di.s«-.iihiu  (he  ventricles  are 
widely  dilt^ted  and  filled  with  senun,  which  is  usually  trunsparent. 
JTot  only  the  lateral  vnitrick-w,  but  also  the  third  mid  fifth,  may  be 
involvetl ;  the  fourth  IH  less  apt  to  pnrticipiito  in  the  lesion,  although 
it  18  sometimes  diljit<Ml,  as  well  as  the  central  canal  of  the  cord, 

Tho  distention,  especially  of  the  lateral  ventricles*,  nuiy  lie  so  grc^at 
thjit  the  brain  tissue  over  the  vertex  is  crowdtil  up  inti>  a  thin  layer 
beneath  ihii  dura  nuvter,  or  it  may  be  eJitirely  iK-stroyetl.  Wlinu  the 
dilatation  of  tlio  ventricles  U  couaidenible,  tlio  convolutions  are  flat- 
Si 
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tec^i    s^  Fl-T.  I'-'     in'i  =1*7  w  i.=k:i*s  ^ii:.rL7^'sT rbc-xr-kX'l,     The 

the  i-  cr-in^Lfr*  4:^1  iiinr'TS  "rjltiiy  ■'?•;£.  "For  «>rrjIyTaik  m  ib^se 
ca.-nr*ia  :L-Tia^- :hf.:i  iz.-!  riiir:,  '-'zr.  iz  ^ii-  be  scfiic^L  an<i  the 
[•I»i  v-^.-^ls  ::::;»-  V  izLiZ^L     Pit?  Tiie^i^  :■  irl'  c:?  ct  ie  briin  may 

r-?  ittn-rr.r'!.  rn-    .jj^   ■T-r-.t~j  — "i'C.   ".frr^   A^-ri:r^i  'r^r  'b-i-  3pwr  |>T- 

aiialt-,  iiiii  Ts.i~  '-•r  ^  rv:>:il':  :f  ^CDi?;:::-.  *-->^^f— ^r'-.i:  a^rcin^ds.  -j-r 
fjf  a<-i:p  ni^^:iir^r..-,  ■  r  ■  f  oir-ti-^  =:.-^=jrl:i>.  I"  *  d-rdai-^s  <yvurs 
in  j'hr'ir.ii^  ^I--.-.r.  •'•.•  r.  -^  ■■--■-  .-  .t-.-  --  .ij-^!-,;  rit~jl7--i-i  w?  ;h-?  io^in-.-. 
The  ain-iun:  ■■?  ■iil»--tr;:^  ■  :  rhrr  v^-T--l-ei  Tirl-«  ^nxx^y  \n.  iht?;s« 
ca-*^,  b'lt  it '.-  :i"T-;r  -■  irr^iT  li^^  -^  -  z.:^:L:t.il  '- .t  Lr'>.>-:-aalus,  aaJ  is 
D'jt  aoO'mKir.i-nl  ^■-  tL'^  -.-h.ir^.rrs  ir.  tli-?  ib-vr*^  ■  "'  th-?  «cult  wbit'L 

firm-^-r  itni  th- -ur^r^ -^:-L     I::  This  :'  rra  ■  :'  ■-■iu-ci--  hj-ii\ioeprui- 

le»s  w«-ll  riArE>j>i.  i^-ii'i  th-ry  r:^»7  be  Lii!?'.":i.»:c>l  wi:a  thr  pruJuorion  of 
fibrin  an-1  [--Ji^. 

:(.  f'riiifirif  Hyin-'-^tA-if'i*  i">i  .I'l-i/N. — The  o.ia-iiiioas  leading 
Vt  tlu-t  rirm  "jf  l-^-iion  wrv  s:-:  -.la-ierit.  ■•!.  It  is  ;ift  t->  ■  o-tir  in  persons 
over  thirty  yefirs  -jf  si^x".  S..m'rtim-?s  ■■ne.  s-metiines  U.>th  Lttenil 
ventri'rles  are  'liUte*!.  The  •lilatari'-.n  i.-  usually  ni'-Jerate.  ^^metinie^ 
vf-ry  slitfht.  an-I  n~v~T  a~  gT»-;it  us  in  i-.'S^nitiil  by.ln -.vphiJus,  The 
%"'-ntri'-l'--  ri--:;u!\' '-.-r-Tjii:;  :r:i:;s:>;irv-::T  S'/ri::;;.  ;i:;>i  ihe  ^•I^n^l_^^U!l  is 
thick'-n'-l  iitui  r'-ii^h-ii-r^i.  I;;  ^ir.v  ■■;is.-<  it  :s  tiit-  "iily  lesi.^n  f<>un<l 
to  nrt.iintit  f',r  lb-.-  Jt-iub  '..f  th>-  iBi^i-.-Lit. 


Tin-  ri'w  rirmfiti'-n  <•{  '■■■'nii'-tiv.-  tissue  in  tbi*  ^■p^'Il(h■InIl,  nl- 
th'iii^h  u.-ri;tlly  liitfu--.  may  lie  iirvums.TiUil  ami  f '-nn  sniiiU.  pn - 
jwtirjt;  '■'.riM'-'-tivt-ti.-sii''  n-Hbik--:,  whii'h  may  W  n-t-knuetl  amonit; 
\\u- Jihr'iiiiiif'i,  Small  fibromata  are  S" 'mi-tiiin's  iletai'he^l  frijin  the 
wallrf  of  (h"  v.-ritri'l..-  .-mil  lie  fr.-.'  in  tiie  ca\-ity.  Small  lipomota. 
nuifiinniit'i.  anil  al-i  i  K-irr'nu'ii'i  ami  ijlinnmi'i  ■•"■iiir  ntrely.  Chiin- 
ilrniii'd't  aii'l  'ui'fi'iiii'ilii  mav  i».-<'»r  in  tiif  rhun'id  iilfxiis,  mwi  th»' 
latter  jirc  s"ini-timcs  MS  lartf'- as  a  bi-ns  ejiy.  Tbe  chun-id  plexus  is 
iutt  iiifrif|iifritty  tin-  ft-at  of  t ran siui rent  ry.th.  usually  of  small  size  : 
lltcy  may  contain  a  <■\••■,^^  Huiil.  or  collniil  iiiat'-rial,  or  lirojilets  of  fat, 
or  calrarfoiis  jiartii'Ics.  A  small  (irnunifl  rysf  ointaininj^  Iiairs  has 
l(fcn  <b?s<TilM'<l.     Tbr;s<;  rysts  have  no  sp«i'iai   jiatliolojfifal  si^ifi- 

CIIIKI'. 

I'rimarv  rarrinoiiifilii  air?  snmetinn-s  found  in  the  ventricles. 


THK  NKKVOtlH  SYSTECM.  399 

The  <!alctiruoui4  liodiuK  ctiUeil  hrain  aand '  occur  frequently  in  the 
choroid  ploxu» (i!ee  Fig.  1-14),  aaAcorpoi'tf  amylacea  may  occur  here 
Hini  bunofilh  tho  epondyma. 

C'vHtit'ercus  iind  echinococcus  cyatB  are  ttometimm  fuutid  frwi  in 
the  tiuiil  of  the  ventricles. 

PINEAL  GLAND. 

This  little  body,  about  tho  size  of  a  cherry  stono,  i-t  ci)iiiiiii!<i.iil  of 
connective  tissue  onclosiug  i^avities,  which  are  fillo'l  with  roticnlaUKl 
tissue  and  round  cella.  The  cavitie.s  often  contiiin  brain  Hand.  It 
is  said  '  that  the  piiienl  ghuid  iri  an  aborted  or  riidimoiitarj-  organ 
aud  may  bo  rcliil^xl  to  a  iiioliau  cyw  of  invcrtobrato  type. 

Jl  small  niunbiT  of  tumors  Ix^lougiug  to  the  class  of  teratoma 
bttvo  boen  dosL-ribt'd  aa  orifjinating  in  the  pineal  ghuid. 

Weigert'  describes  a  tumor,  about  -ti  cm.  in  diiun«t«r,  coinjHwod 
of  epidentiis,  hair  follicles,  liair,  (telmceoiis  glaiKls,  cartilage,  fat, 
.tmiMth  inu.tcle.  and  i-yliiidncal  cpitlielium. 

Falkwdi*  dcscribtrs  a  cbi>niiro-cvst<>«arcoma,  S.H  cm.  in  diameter, 
which  upparvntly  originak'd  in  tlic  pineal  gland. 

Turner'  doscril>c8  a  tumor  of  tho  piueal  gland,  projecting  into 
the  third  ventricle  and  the  left  lateral  ventricle,  of  tho  size  of  h  kid- 
ney. The  tumor  was  composed  of  fusifonii  cells,  of  nerve  ganglion 
oelU,  of  tubule.s  and  acini  lined  with  cj'lindrical  epithelium,  and  of 
more  irnjgnliir  apaccs  tllltii  with  large  polygonal  cells. 

Coiits'  dLwcriboa  ii  tumor,  thrco  iuchv:^  in  diameter,  growing  into 
the  third  ventricle,  tho  B<iue<luct  of  Sylvius,  anil  the  fourth  voiitriclo. 
It  was  composetl  of  fusiform  cells,  of  tubules  Uned  with  cylindrical  epi- 
tliolium,  of  irregular  masses  of  epithelium,  of  cartilage,  and  of  smooth 
mudcle. 

THE  PITUITARY  BODY. 

This  structure,  called  the  Hypophysiscerebri,  consists  of  two  lobee. 
Tho  anterior  lol)o  is  composed  of  a  connective-tissue  stroma  enclosing 
ciivitius  which  lire  packed  full  of  nucleated  cells  of  vari<>n»  kizck  and 
ohapee,  some  of  tliL^ni  rtsembling  iiorve  coUb.  The  posterior  lobe  ia 
composed  of  vasculiir  connective  tissue. 

Wfigcrt '  describes  a  ttunor,  u»  large  aa  a  hen's  egg,  which  resem- 

'  The  Httti.-,  hard  mtiases  calleil  hrain  larul  coniriit  of  iggragMlinu  of  small  [larU- 
clesofcarlmnntnaDd  phwptiulo  of  lime,  with  a  vorrimftU  smouDt  of  phoaphute  uf 
ammouia  and  mftKic^ain.     With  Lhese  iLerH  Ismoreorlunorgsuic  mAUer. 

'  Qtinrlcrly  Jour,  of  Mlcr.  Sdcncii,  1886. 

•Vlrch.  Arch.,  1xv„  p.  Wl.  TbH..  Uxv.,  p.  050. 

•Traus.  Lond.  Puth,  Sue.,  sjtxvi.  *IbW.,  zixvlll. 

'VircU.  AtcL.,  Uv.,  p.  219. 
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Wed  in  its  structtiro  the  nonniii  w-titerior  lolw  of  the  jHtuitary  body, 
ami  which  he  rv^unlr)  n»  »  hypt-rtniphy  of  tlint  iKwiy. 

Wci^irt  ahu)  iliwcribeK  ii  giiinmy  tumor  of  tiiu  pituitary  bo<Iy  as 
large  an  a  bazehiut. 

Wfiichaeihaiim  dfl«crihi>«  jiti  ndeunina  of  the  pituitarj"  body,  as 
liir^«  aa  a  pigeon's  egjj.  dixx-ly  resfmliliiif;  the  fttructure  of  the  nor- 
tniil  anterior  lobe  of  thin  t)<>dy  ;  n.  small  Ii)K)ma  ;  and  a  pituitary*  body 
with  colloid  cysts,  hnixl  with  ciliat«d  epithelium. 

THK  HltAIN. 


THH0MB0H18  AND  KMBUI.ISU. 

&1  studying  the  oorurrencoaQd  effects  of  thrombosis  and  embolism 
in  tho  brnin,  certain  peculiarities  of  the  circuhition  HhouUl  \h.i  Itomo 
hi  mind.  The  artmies  of  the  brain  are  in  part  terminal  arteriiM  («oe 
pag«  CI),  in  part  Htioh  as  have  anastomoses  among  tbeir  bmnchea. 
Thus  the  arteries  which  are  distribtiUMl  to  the  cortical  region  form 
abundant  anastomoses  tn  the  pia  mater  and  are  vcrv  small  wlieii  they 
enter  the  brain,  while  those  which  are  distributed  to  the  htwal  re- 
gion, and  which  supply  the  haaiit  ganglia,  are  hirger  and  do  not,  be- 
yond the  circle  of  Willis,  form  anafltomoses  with  one  another.  Thus 
ills  thatoocluftiona  of  tlie  arteries  snpph-ing  the  husal  ganglia  itre 
of  much  more  serious  imiKirt,  aside  from  tlio  iiiipurtAiice  of  the  |>arta 
involved,  than  thuiiw  piuwing  to  the  cortex. 

Thrombi  may  form  in  the  arteries  as  a  result  of  any  dc^norative 
or  iutlamnuitor}-  pnK^et^  in  the  wall  of  the  vessel  leading  to  ft  rough- 
ening or  death  of  its  iutima,  or  from  preasure  upon  the  vessel  from 
without,  or  they  may  occur  in  vessels  in  whose  walls  we  can  detect 
no  primary  lesion.  Tlie  mo«t  common  (.'vtusVM  are  uthertMua  and 
simple  endarteritiii.  Thrombi  mJiy  also  form  around  an  emboltia 
which  does  not  entirely  occlude  the  vessel. 

Kmboli  of  the  cerebral  arteries  moat  commonly  arise  from  acate 
or  cliriHiic  endtjcaniitis  or  canliac  tlirombi ;  they  may  arise  from 
aueuri)«ms  or  atheruina  of  the  aortj*.  from  the  cnrotid  or  vertelinU 
arteries,  or  from  the  piihi)oii;u-y  veins.  Tho  materials  coiistitnting 
emhoU  varj'  greatly,  de{>t>iidiiig  on  their  ra-xlo  of  origin  (see  pc^V 
t>!).  The  etF(>i-ts  on  the  hniin  tissue  of  emboh  and  thrombi  of  the 
arteries  are  eswutially  the  same  in  their  main  features.  In  aome 
Cttse»,  however,  in  which  large  embi>li,  usually  from  end  oca  rdi  tin, 
suddenly  block  up  a  large  ves.iel,  tlie  individual  may  die  almost  in- 
stantly without  other  apparent  lesion  than  tho  stoppage  of  the  veas(4. 

In  general,  the  tint  effect  of  the  oodusion  of  an  artery  is  to 
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deprive  the  region  to  wbich  it  ia  distributed  of  blood.  In  arteries 
wbotfo  brauclicM  aiiaittomose,  tm  in  the  cortex  of  the  brain,  the  af- 
fected iirtyi  is  wiDii  »uppUwl  witli  bloixl  by  the  establishment  of  a  col- 
lateral eirciitatioii.  In  tunninal  arteries,  on  the  other  linnd.  tiiv 
bhxJdug  of  the  vessel  is  followed,  as  a  rule,  by  degenerative  cIuiug<cM 
and  softening  in  tlie  brain  tissue.  The  appearances  which  these  d»- 
genenit«tl  are-as  present  vary  greatly,  (lepi^iuling  upon  the  »tugu  of 
the  dcgonoration  and  the  amount  of  bliMxi  which  may  be  extra- 
vasated,  DernHu  infiltnitions  of  thu  bruin  tii^suu  with  blood,  an  in 
Iiamorrhagic  iufarvtious  from  emboli  in  other  parts  of  tlie  body,  do 
not  usually  occur,  although  conHiderable  blood  may  be  extravasated. 


Fla.  IM-'-DaoDnnuTED  One  Cboubituuk  Vnraitut,  iMo  Cnunu  uituuca  raun  Hkaim 
Ti*"i7B  13V  Rmwhjv-  SriFTExiiro. 

a.  rkttr  saneltoD  ccIIb:  ft.  oorpor*  atnylaoM:  «,  wll  0oDt4lDln)[  vi97l«ri[eniimbcrottet  drop- 
M*  tcompoimd  Kraaular  or  Oiiure'ii  «irpiiMlo») ;  rf,  oboliwl^rin  ixjvlak. 

ArojLK  of  softffliing  in  wliich  there  is  little  extravasation  of  blood 
are  ustuilly  white  or  yellow  in  wilor  {white  or  yellow  softening). 
When  much  blood  is  present  the  procoss  is  froquvntly  nailed  red 
softening.  The  tissue  in  the  affoetwl  area  griulually  soften.-*  and 
may  becoinu  diffluent.  MicnMcopictilly.  the  softened  tissue  is  stfu  to 
ocnfiiat  of  more  or  less  fluid  vi'ith  broken-doiivn  brain  tissue,  frag- 
ments of  nerve  fibres,  droplets  of  myelin,  nerve  cells,  shreds  of 
neuroglia  tissue  and  blood  vessels,  and  red  anil  white  blood  cells. 
Then  evidences  of  degeneration  are  eoen  in   the  pi-esence  of  fat 
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t^ranuleB  and  droplete,  larger  and  HHiiulUr  ccUb  densely  crowded 
with  droplets  of  fat  (so-called  Gltige'a  corpuscles  or  compound 
granular  cnrpusclea)  (see  Pig.  IM).  VariouakiDdH  nf  cells  and  cell 
fraginciits,  more  or  let«  granular  and  fatty,  and  aiiu)  corpora  amyla- 
owi.  blood  pigment,  fat  crystals,  and  clioU-sl*'!!!!  crystals,  nuiy  be 
found.  The  walh)  of  tliu  blood  vi;)(i«iO!(  may  also  bo  in  a  condition  of 
fatty  degeneratioa  (Fig.  154).  Tht*  color  of  the  Boftoued  mam  will 
trf  course  <lepend  u]K>n  the  relative  amountij  of  these  elements. 

The  ti.-wno  may  remain  for  a  long  time  in  the  soft  condition,  or  it 
may  be  abi^rbed  and  replaced  by  a  connective-tissue  cicatrix  which 
may  bo  moro  or  k>»!  pigini-ntvd  ;  or  a  wall  of  connective  tissue  may 
form  about  it,  convi>rting  it  into  a  well-di'finwl  cyst,  witli  or  without 
pignientod  wuUk  ;  or  the  mass  may  tlry  Jiiid  form  u  dense,  structure- 
lew  nodule.     Acute  inflammatory  changeti  may  occur  about  tlia 


Fid.  Ua.— Butod  Vshbu  raoK  ui  Aa«t  or  bnoue  Sarnunxj  or  fiKUH. 
Tha  valla  oT  the  tmwU.  partiiTDlU'lT  thccwleth^lul  erS».  mdUlIo  fM  Knnnln  muA  tMHroftrO, 

dead  tissue.     In  cases  of  infectious  emboli  numvrouH  al>sccs<*c*t  may 
be  foniiL-d  in  Jiddition  to  thoir  mwluuiiml  nctioti. 

Thrombi  are  most  frwiuent  in  the  intenial  carotids,  less  so  in  the 
middle  cerebral,  basilar,  and  vertebrals.  They  may  occur,  but  still 
leMi  fr«iueutly.  in  other  cerebral  arteries.  Emlxili  arenwst  common 
in  the  middle  cerebnd  art^-ry,  next  in  the  intenial  carotid,  and  then 
in  the  basilar.  The  relative  friHiuencj'  with  wiiirh  emlMtlLiin  occurs 
in  the  miildle  oerclind  arterj- is  attributable  to  the  dir»Ttm-s«  witli 
which  tlie  WihhI  p«isR-s  into  this  artery  from  the  heart.  The  grx^tit 
ngniScniice  attaching  to  embolism  of  tlie  middle  cerebml  artery  i» 
oviiient  whisa  we  remember  th:;!  its  branches  are  terminal  arterieB, 
and  iu%  distributed  to  i^ach  important  structures  as  the  lenri<n]lar  and 
caudate  nucleus,  the  internal  capsule,  and  the  optic  thalamus. 
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HVrEIt^MIA   AND  AN^UIA. 

Thfi  api>eamnee  of  the  brain  tissue  after  death  does  not  always 
fiimi»h  rehable  indications  of  it«  blood  tontenta  dtiria^;  life,  though 
thoy  arf-  i>erhH|w  niort-  tw  bo  deixjiided  on  than  tho  api>earance  of  tlie 
inoiiiuguit. 

Somo  of  tho  moro  coininon  conditiona  d(>t«ruiininf;  fiypcr<f.mift 
which  Mre  mentionwd  abovo  as  iiiflut'ucing  the  nioniiigua  iipply  tUso 
to  the  substance  of  the  brain.  In  sections  of  hyperremic!  brains  th« 
snmll  blood  points  from  the  out  ends  of  small  vessels  aire  more  mi- 
nierons  and  ctnispionous  tlian  nnder  normal  ooiuiitions,  and  the  brain 
tisHue,  particnhirly  the  gray  matter,  may  have  a  diffuse  red  color. 
If«xco»*ivo  the  coiivolutioim  may  Iw  .s<jiuowhat  flattcntKl,  and  the 
bnLin  tissue  und  piu  nutter  may  be  wdeinaton»,  and  the  vcntricli^s  eon- 
tnin  fluid.     The  (jongestion  of  the  vessels  may  bo  gt-neral  or  localized. 

Antemia  of  the  brain  may  be  either  local  or  general.  It  nmy  de- 
pend upon  a  general  anemia  or  upon  general  disturbances  of  the 
circulation,  such  as  tnitral  stenosis  or  regurgitation  ;  or  ntwn  local  in- 
terference with  thu  arterial  blood  supply,  such  aa  complete  or  jiartijtl 
obstruction  of  the  arteries  from  thrombi,  eml>i)h,  indauinmtory 
chaugcs,  spusmtMlie  conlnictions,  etc.,  or  from  tumors,  exudations, 
and  blood  exlravasations  pressing  upon  the  vessels  fnjra  without. 
In  cedema  of  tho  meninges,  and  in  tho  presence  of  internal  hydro- 
cephalus, the  brain  tissue  is  apt  to  be  ameinic.  The  brain  tissue  in 
amemia  looks  whiter  than  usual,  the  contrast  between  tho  gray  and 
white  mutt^^r  is  lesi*  marked,  and  the  small  bloixl  points  usmvlly  seen 
on  section  from  divided  vessels  may  be  very  inconspicuous  or  almost 
entirely  absent. 

OEDEMA 

of  the  brain  tissue  may  acrtimpany  either  hypenemia  or  arueuiin. 
and  seems  in  most  cases,  though  not  always,  to  be  du^n^ndent 
upon  conditions  which  induce  the»e  alteratious  in  the  blood  con- 
tentoof  the  brain.  In  some  casi-s  of  marked  impoverishment  of  the 
blood  a  so-called  hydra-mic  leilemn  of  the  brain  is  found.  Very 
marked  cedema  of  the  brain  may  exist  tt-itbout  any  accoinpanxiiig 
brain  symptoms.  On  the  other  hand,  persons  may  die  comatosir ; 
this  is  »i*n  \vith  especial  frequency  in  aeults  an*!  chronic  alcohol 
poisoning,  but  may  iH-cur  under  other  conditions,  and  tho  poat-mor- 
tem  exaiuimitiuu  reveals  mithing  but  oidema  of  the  brain  tissue, 
either  with  or  ^vithout  ledema  of  the  pia  mater. 


H^MORRUAOE. 


HfBinorrliagos  in  the  substance  of  the  brain  may  be  very  small 
and  puntrtate,  and  are  then  usually  called  cxtpillury  hwrnarrhagex ; 
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or  they  may  result  in  tli«  rollectioii  in  tho  bmiti  timnd  of  masswe  of 
hliKxl  of  oonsiitemhle  Ni^As  wliioh  nro  VAiXcd  a p<>j>ier,fic  foci  or  c\t>i», 
TlK-i«<^  tonna  of  lii«iTi<>rrliii]{U  nuiy  bo  axsocUttotU  or  u  numbwr  of 
OHpillnn,'  hmmonrFuif^  may  join  to  form  ao  extoouvo  clot. 

Capiltar;/ hcemorrh(i{/fS  may  \ook.  on  section  of  the  hnun.  like 
the  severt'd  ends  of  hyitenomic  btAod  vesa^,  or  the  tissue  about  theiu 
may  be  more  or  Ipsh  tinRed  wth  blooil.  Microscopically,  the  peri- 
vascular spaces  will  be  fouud  distendtnl  witli  bloot),  which  may  have 
escaped  into  tbeni  anil  more  or  \f.!>n  hrok<*n  down  tlie  brain  titutiio. 
They  may  occur  Ringly,  but  an-  ftx^nn-ntly  multlpU-,  so  IhattJio  brain 
tt»*ue  i-H  bosprinkled  wilh  blood  ixnnts.  Dogoucratiou  of  the  extra- 
vaulted  hloi^  may  give  n'lto  iu  later  stages  to  n-Udiitb  or  brovrn  ia 
ytOlowisb  I'ircinnw'ribfd  discoloration  of  tbe  brain  tiiiMUO.  due  to  fjrim- 
ulw  and  cryfliiU  of  blood  pigment  intermingletl  with  broken-down 
brain  tissue,  with  more  or  leas  fatty  degeneration  of  ita  elements. 
Capillary  luvmorrbages  may  be  <Iue  to  fatty  de^iieratiou  of  the  ves- 
HnU  k-iuliiit!  to  rupture  :  or  tbe  extra viutnl ion  may  lie  due  to  diape- 
doHi.t,  or  it  may  dei>end  u|>oit  conditions  wbich  we  do  not  understand. 
Tbev  fre<iuently  (xicnr  in  the  vicinity  of  upoplMrtic  clotty  and  Inmont , 
ttn-y  mity  lie  due  to  tbrombosta  of  tbe  veins  or  of  the  sinuM.-8  of  the 
dura  n)iit4*r  ;  they  nut  infrotjuently  occur  in  acute  oiiixiphalitis,  in 
oongtitiHve  bypenemia,  in  acute  mania,  and  in  delirium  tremens ; 
and  they  may  be  associated  with  general  diseases,  such  sa  scurvy, 
purpura  biemorrbagica,  typhus  fever,  pya>inia,  ulcerative  endocar- 
ditis, etc, :  they  may  bo  iia-ii«'iat»»»l  with  embolic  softening. 

AitopUictic  foci  may  rt^iilt  from  lb«  rt>rtlet*oenoo  of  numerou* 
CttpillarA'  liiemon-lia((;e» ;  from  injury,  or  from  rupture  of  diMeawxl  ar- 
teries, either  with  or  without  changes  in  the  blood  pressure.  Hmm- 
(OThages  from  injury  to  the  skull  may  occur  as  well  without  as  with 
fracture,  and  may  be  situated  over  the  vertex  aa  well  as  at  the  base 
of  the  bniin,  and  vary  in  extent  and  aeat,  depending  u|K>n  the  cha* 
meter  and  i)oint  of  the  injur}'  and  the  sixeof  the  veasels  involved. 
Thu  so-called  i«{>ontanooniii  hiemorrliagiw.  other  than  thoM)  of  capil- 
Inij  origin,  wliich  give  riitu  to  masses  of  blood  and  broken-down 
bruin  ti«sue.  may  VHry  in  sixe  from  that  of  u  pea  to  tboso  oocup>'ing 
a  large  part  of  a  hemisphere.  They  are  due,  in  a  very  considerable 
liroporticai  of  cases,  to  the  rapture  of  small  arterial  aneurisms,  but 
may  arise  from  weakening  of  tlie  walls  uf  tbe  arteries,  from  arteri- 
tlB,  atberoma,  or  fatty  d<-gt.-nonitii>n.  Tlie»<u  latter  forms  of  diaease 
doobttoKB  give  rise  iu  moHt  caecti  to  tbo  formation  of  tlie  aneurisma 
whoso  niptnre  is  in  so  many  cases  tbo  immediate  cause  of  the  hstm- 
orrhage.  Aneurisms  of  the  cerebral  arteries  may  be  as  btrgo  a8  a 
pea  or  hazelnut>  but  those  most  frequently  met  with  and  causing 
apoplexy  are  usually  small— called  miliary  aneurisms — and  may  bo 
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microscopic  in  size,  varying  from  this  up  to  that  of  a  largo  pin's 
hwul  or  liu-gor.  Thfty  may  be  iwcculate  or  fusifonn,  and  frcqut'ntly 
exist  in  conxidorablo  numlwn*.  Thoy  mny  occur  in  any  of  tho  small 
arteries  of  the  brain,  but  arc  said  to  be  most  frequent  on  the  branch- 
es of  tbe  middle  forebnil  arttTV.  It  ts  aiwerted  that  the  bursting 
of  miliary  aneurisms  is  the  nearly  if  not  quite  exclusive  cause  o£  the 
formation  of  spontaneous  apoplectic  clotR,  but  this  we  do  not  bft- 
hevp  to  \w.  tnie.  As  to  the  iniiiit>diato  eauae  of  rupture,  either  of 
anetirisiiii«  or  otherwise  ilLiwiwd  blfxxl  vii^sels  in  the  brjiin,  we  are  in 
nuiny  cmam  Mitirely  ignorant.  In  somo  ul-«os  it  soeins  to  bu  duo  to 
an  incrcaBOd  artorial  tvni«iou  in  such  diseiuM^is  of  the  heart  as  induce 
this  change,  aa  in  the  cardiac  hypertrophy  which  may  accompany 
some  forms  of  chronic  diffuse  nephritis  ;  or  it  may  result  from  un- 
usual exertion  or  mental  excitement ;  but,  as  almve  stated,  in  many 
cases  tlie  immediato  inciting  cause  is  not  evident. 

The  most  fi-t>iiiieiit  seat  of  liremorrhage  i-s  in  the  oor|)ora  ittriata 
and  optic  thahiml,  and  the  brain  tissue  in  their  vicinity,  and  hero 
ihuy  occur  most  oft«n  in  the  part-s  8Uppli<Kl  by  tho  bmnclios  of 
the  middle  cerebral  artery.  The  possibility  of  ha'raorrhtige  in  the 
floor  of  the  fourth  ventrifle  aa  a  caiuto  of  sudden  deatJi  should  be 
borne  in  mind  in  investigating  cases  of  sudden  death  from  obscure 
causes. 

Hiemorrhages  frei[tiently  seriouRly  affect  other  portions  of  tho 
brain  tlian  those  immediately  supplied  by  the  ruptured  vessels. 
ThiM  hntmorrhnf^es  in  the  corticiil  »ubstanco  or  beneath  the  pin  mator 
may  force  their  wiiy  deep  into  tin?  brain  siilwttince  ;  or,  in  hiemor- 
rhage  in  the  brain  substance,  the  blood  may  hurst  into  the  ventricles 
or  work  its  way  into  the  intermeningeal  sjHtco,  and,  either  at  the  seat 
of  ita  occurrence  or  in  the  situations  into  which  it  is  forced,  it  may 
give  rise  to  serious  compression  of  the  brain.  Portions  of  the  brain 
containing  large  extravasations  may  ho  enlarged,  tlie  tissue  anattiiic 
from  pressure,  the  convolutions  flattenwl,  and  the  surface  dry.  As 
the  blootl  is  poured  out  the  brain  tissue  is  usually  torn  and  lacorutod, 
so  that  the  apoplectic  clot  usually  consists  of  detritus  of  brain  tissue 
intermingled  with  blood.  If,  however,  the  blood  is  poured  out  from 
a  single  vessel,  the  lacerated  brain  tissue  may  be  pressed  aside,  and 
the  great^-r  portion  of  the  red  mass  may  consist  of  pure  blood  clot. 

Tile  appearances  presented  by  hffimorrhageu  in  the  brain  vary 
greatly.  ili'iK-nding  upon  the  time  which  has  elapsofl  since  their  occur- 
rence. If  life  continue,  the  tedoma  which  u-tua!Iy  soon  occurs  in  the 
\ndnity  of  the  haimorrhiige  disappeais  and  the  clot  becomes  drier 
and  firmer ;  gnuhially  tho  blood  uudergous  the  usiuU  series  of 
clianges  seen  in  extravasation  :  tho  htuuioglobiu  decomposes,  form- 
ing granules  and  crj'stals  of  bloo<l  pigment :   the  blood  cells  and 
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fibriu  tindery  <l<>geDeration  and  abnorption  :  tlie  detritos  of  bmiir 
tix^uo  undergoes  fatty  degeneration.  An  thi-ao  alterations  oaiir  tin? 
ctAor  cluiiigvs  to  re<lilisli-bn>wn,  ymngv,  or  yclKiw,  and  tbe  a4jiu'«il 
bnuD  tissue  may  be  diM-i>loriHl  by  imbibiticMi. 

Inflammat4ir>- rwirtion  m«y  occur  in  tin-  vicinity,  IiMuling  either  j 
to  tbe  fornmtion  uf  a  more  or  less  pigmeut*^^!  ocjttrix.  or  to  n  cyst 
with  yollon'ish  fluid  cotiteots  and  a  fibrous,  mure  or  less  pigmented 
w«ll.  The  pro<ress  of  depeueration  and  alworption  of  the  blood  and 
broken-down  brain  tissue,  and  thi-ir  rt'plikccnii'Ut  by  a  cyst  or  by  n 
eicatrix,  is  a  slow  one,  and  tbo  cysts  and  ciaitricc*  may  ns^-iuble 
tliu^io  forriHM)  nt  tliv  iHwt  of  uinbolic  sufteuiDg.  Not  infirniuciitly  wc 
find  En  tlio  bnuD  of  a  |>en(on  dead  from  recent  apoplexy  tlie  remains 
of  old  clots  presenting  si>mo  one  of  the  nlxtve-described  Btagea  uf  ab- 
sorption. The  H|H>plectic  cysts  and  cicatric«t  persist  for  a  long  time 
after  tbeir  formation. 

8BCONDART    OKGKSBRATIONS. 

Lfwiotis  of  pitrts  of  the  bruin  nrhicli  involve  the  dfistmotion 
brain  tissue  containuig  cert^iin  systems  of  motor  nerres,  owiiiK,  it  i» 
beUevedf  to  the  separation  of  these  uervea  from  their  trophic  centres, 
are  repilarly  followed  after  a  time  by  degent^ralive  cban^-s  in  thoM 
uorves  bulow  tbe  wewt  of  b-sinn.  It  ii*  iiartimiUu-ly  lojsioiH  in  the 
central  ooDvoluliuiis,  the  iutcnud  capsule,  purtiuos  of  tli»  ooraaa 
ntdiata,  and  tbe  pes  pe<1uticuli.  which  <testroy  the  motor  fibres  pass- 
ing through  these  juirts.  and  are  followed  by  degenenitive  chaujjvs 
in  the  fibres  below.  The  nutst  important  and  frequent  lesion.')  itA- 
lowwl  by  lbi«  efTe<-t  are  1hiM*e  involving  the  anterior  twi»-tliird8  or 
three-(ourtb»of  the  inlcrnid  cj»[>!<h1i\  II  will  wifficv  iiierrfiy  to  men- 
tion these  cluingcs  here,  tiM  they  urti  considerrxl  niorw  in  detail  in  tbe 
section  devotal  to  kwiotis  of  the  spiual  oorxL 

HVPKKTKOPHV    A.M)    ATKOPHV    OF  THK    BRAIS. 

Ttifv  Ilt/pertniphg  of  the  brnin  is  nire,  and  pmbiibly  always 
ccngenital.  An  increase  in  the  size  of  the  brain  from  the  pn^ifera- 
tion  of  the  neuroglia  sometimes  occurs  in  children  either  before  or 
after  birth,  leiw  frequently  in  youth,  and  very  !«eldon)  in  adult«. 
The  whitf^'  suln^taiico  of  tlie  heinispberoa  is  incn-nuied  in  ammint.  If  it 
liiki.^  pliii.x*  l>i-f'>n.*  tht'iMsinoition  of  the  cnininm.  the  iH>iiei<  areeepn- 
mU-<l  nt  the  t>nturv)t  and  fontiuu-Ili^  :  if  after  tlii^,  tlw  inm-r  table  of 
tiw  skull  may  be  enxletl  and  thinnol.  When  the  craniiiin  is  opened 
the  dnni  iniiter  appears  teiii^  and  nniemic.  the  <i>nvoluti<>n8  of  (he 
brain  are  flattened,  the  brain  suli«taiice  is  firm  and  uniemic.  the  veu* 
tricles  are  small,  ti»e  ganglia  and  cerebellum  are  either  of  normal 
sixie  or  comprewfod. 
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The  disease  is  usually  very  chroiiic;.  and  destroys  life  with  symp- 
toms of  compression  of  the  brain.  There  may,  however,  \n>  acute 
exacerbations. 

Atrophy. — This  may  wicur  as  a  senilo  change,  or,  in  adults,  in 
chronic  alcohol,  opium,  or  l«ul  poisoniag^  in  chronic  insanity,  and 
in  chronic  meningitis.  In  chiltlron  who  are  much  reduced  by  chronic 
diseases  atrophy  of  the  brain  may  accompany  atrophy  of  the  rest  of 
the  body. 

The  atrophy  affects  princi|Killy  the  cerebral  hemispheres,  niid  laay 
be  tinifonii  or  more  niaikitl  in  some  parts  than  in  others.  The-  con- 
vohilions  arc  small,  tho  sulci  broml,  the  ventricles  tiniuiilly  dilated,  the 
brain  tissue  firm,  tho  gray  math-'r  discolonxd,  tho  whito  substance 
grajish  in  color  :  the  blood  vessels  may  Ijo  dilated.  The  basal  gan- 
glia may  be  small.  Serum  accumulates  in  the  pia  mater  and  the  veti- 
triclos ;  the  pia  mat^-r.  a!iii  often  the  skull,  liecome  thickened ;  the 
brain  tiitt^uv  may  be  OHh^tniitous  or  contain  small  It^emorrhiigi^'s,  The 
ncrvo  ulumouts  of  the  bniiu  tissue  are  those  most  involved  in  the 
atrophy. 

WOUNDS  OK  THK    BKAI.V. 

The  braiD  may  be  directly  wounded  by  a  foreign  body,  or  indi- 
rectly by  fragments  of  bone  driven  into  it.  or  it  may  be  litcerated  by 
severe  contusion  without  fracture  or  solution  of  continuity  of  the 
skull.  It  is  very  difhcult  to  estimate  the  degn^e  of  injury  which 
must  cauiw  death,  ."lirmo  [ktsotw  friKpicutly  liio  from  sliglil.  anil  may 
recover  from  very  sl-i'itc,  wounds  of  tho  brain.  In  incisud  wotmds  of 
the  brain  more  or  less  lucmorrhage  occurs  at  tho  seat  of  lesion,  and 
the  brain  tissue  in  the  vicinity  soon  undergoes  degenerative  changes. 
These  may  Iks  comparatively  slight  or  extensive.  Iiiflammatory  iw 
action  may  occur  in  the  vicinity,  and  the  arljacent  brain  tiirisuo,  as 
well  as  the  liromorrliagjc  and  dcgcncrafvd  ar<^>a,  bi-^^'ome  infiltrated 
with  pus  (x'lls.  After  it  time  tliu  in jui-cd  and  degencnited  urea  may 
become  Kurroundt-d  by  new-fonned  connective  tissue,  nttd  the  de- 
composed extruvasated  bhiod  and  dfltntLis  of  bntiii  tissue,  moi-e  or 
leaa  fetty,  may  be  absorlwd,  an<i  thus  after  a  time  the  part  ht»l.-<  by 
a  more  or  less  [lignn'nti'd  cicitrix.  The  healing  is  in  most  castas  very 
!^low  and  may  occujiy  months  or  even  yellr^.  The  pia  nuitt-r  may 
participttto  to  a  marked  degree  in  tho  intlainnuttorj-  healing  process. 
Abscesses  may  form  near  the  scat  of  injury, 

After  wounds  which  involvo  the  removal  of  [Mirtious  of  the  cra- 
nial bones,  it  is  not  uncommon  after  a  few  days  to  see  a  bleeding 
fungous  mass  jiroject  through  the  oj)ening.  This  mass,  some- 
times wrongly  calliil  hernia  cci-ehri,  consistti  of  degt^norated  brain 
tJMUO,  blood,  and  granulation  tissue,  with  nioro  or  less  pus.     Tli© 
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brain  ti«8tio  below  it  is  degenerated,  broken  down,  soft,  «ii«l  pitru- 
It'nt,  Hnd  tbere  is  often  abscess  in  tho  adjacent  bmin  tiiwiuo.  Suob 
wounds  may  finally  heal  by  the  absfiq)tirtii  of  tho  bnilcimHlown  brain 
tissue  and  blood,  and  its  Hubcttitutiitii  by  gramiliition  tii«Hue. 

Laoi'rations  of  th<»  bruin  tisMiio  without  fnictiire  may  appruir 
nhortly  after  the  injury  an  simple  more  or  less  circumscrilxxl  tu^aa 
of  ciipiUary  luemorrlti^e  ;  the  brain  tissue  about  theee  may  dc}(unC' 
rate,  pus  may  form,  and  abscesses  be  dcv*-Io|KHl ;  or  tlic  (K-gi-ni'mted 
and  lacerated  tissue  may  be  gTa<ltially  rvpljui'd  by  gnuiulation  tis- 
sue wiiidi  Bnally  forms  a  cicatrix.  The  procesa  of  deKeneraticm 
and  i<oft«niiig  an<l  of  hit  ding  iu  such  lacerations  of  brain  tissue  may 
occur  V(?ry  slowly  iiiiUx^id,  ©ven  occupyinjj  years,  and  not  infrw- 
quently  th«  ilc}fi'ncnitivo  ctutn):res  are  verj-  extensive  ami  pr«>jcr(«- 
sive.  In  mauy  cases,  of  course,  the  injury  is  so  extensive,  or  in- 
volves such  important  parts  of  th«  organ,  that  v«ry  littlo  or  nu 
nflammatory  or  degenerative  change  tAki^  pliuw  boforo  doAtli. 

UOLBS  on  CTST3  IK  TUB  BRAIN. 

Larger  and  stnallcr  holes  may  be  found  in  the  brain  tiiwue  fnnn 
dilatation  of  the  perivascular  lyniph  npju'vs,  or  wcll-fonned  cysts 
may  exist  from  lijinnorrhage,  ititlHitiiiiatdry  :<i>flctiing,  hydatids,  etc, 
Thiin>  luv.  Iiowovor,  ca-ni-s  in  which  ono  or  Meveral  buIeB  of  varying 
yizv  arv  found  in  tlio  bmin  which  cannot  be  detennine<l  to  havt> 
cither  of  thu  above  mode;;  of  origin.  They  may  lie  deep  iu  the  brain 
substance  or  close  under  the  pia  mater,  or  may  cominunicato  with 
the  ventricles.  This  condition  is  sometimes  calleil  porfince!>kitIie, 
and  may  co-exist  with  various  mental  aberrations,  hydnxrephaluit,  etc.* 


ISrUAUHATIOK  OF  THK  BRAIS   (ENCKPUALITIS). 

It  hiut  boon  alroady  mentioned  that  tho  bntin  tiesuo  about  b«emor- 
rhf^ex  and  nrcnM  of  vniboUc  and  thrombotic  soft(!<ning  may  undergo 
inflanimiitory  chnngegi  leading  to  the  fonnntion  of  new  connective 
tissue.  There  is  ti  claas  of  cases  in  which  localized  areas  of  tho  brain 
unilergo  softening,  with  more  or  less  extravasation  of  red  and  white 
blond  cells  and  h}'pem>miji  of  the  blood  vesHt'ls,  so  that  Uie  softuned 
nuilcrinl  coiisLstis  iw  «w.-n  under  tho  niicni8co|«*,  of  detritus  of  brain 
tissue  in  a  condition  of  fatty  degim^niliou,  ^«itll  nior»  or  K«s  pus 
cells  or  pigment.  When  such  arotw  am  rc<l  in  color  from  inter- 
mingled blood  celb  or  pigment  the  condition  is  cullw!  red  inflam^ 


■CofiMitl  Kaivlrat.  "Dto  Porew*pIwIie,'*  Qnut,  IBSS;  anil  Samgt  'ltd  WMU, 
"Ob  tlui  Cntmni  of  ll»lcl  Id  tlto  BnUn,"  Trnot.  Lonilnn  Patb.  Soc.  vol.  xixir.,  p  1, 
1888. 
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mafory  softening.  When  fatty  defeneration  prevails,  and  the  red 
blood  cells  or  their  derivativ&q  are  not  abundant,  the  softened  area 
looks  yellow  or  yellowiah-whito,  and  Uiis  is  oftt'n  callwi  ijeUow  in- 
Jlummatorif  softening.  Tlio  origin  of  tliosu  timcosses  is  very  ob- 
acure  and  tht-ir  infliimmatory  nature  not  well  dofiut^^]. 

Abscess  of  the  Brnin. — Tho  Kinall  multiple  abwt-sses  of  thebniin 
which  occur  with  pycDtniu  form  part  of  that  diseaiM*  and  reqtiiro  iio 
separate  description. 

TliP  larffo  sinule  ahsftesseft  ocfiurrini?  und^^r  different  oonditiona 
are  Uioso  to  which  the  nfuiio  of  "  abscess  of  the  brain '"  is  usually 
applied. 

Th(«o  nbscesseM  occur  in  two  forms : 

Tho  uon-cupsuliit«(I  abswa*,  an  irregular  cavity  containing  thin 
pus  and  softened  brain  tissue.  Tho  walls  of  the  caWty  are  ru^^^eA 
and  infiltrated  with  pus,  and  outside  of  the  walla  is  a  zone  of  oede- 
matous  and  softened  brain  tissue.  If  the  abscess  is  near  the  pia  ma- 
ter it  may  set  up  a  meninpitis  ;  if  it  is  near  the  lateral  ventricles  it 
may  rupture  into  thoin  ;  if  it  is  near  the  sinuix-n  of  the  dura  nutter  it 
may  ciiiuw  thrombosis. 

The  enc4ipsidat«d  abscess  has  »  capsido  of  (Mmivctive  tissue,  and 
contains  thin  or  cheesy  jius. 

AbsoesBee  of  the  brain  are  usually  single  :  they  may  attain  a  con- 
siderable size.  They  are  most  frequent  in  the  cerebral  and  cere- 
bellar hcmi^phori'!^,  rare  in  the  central  i^anfflia,  the  pons,  and  the 
me^lullft  oblongtitn. 

Tho  most  common  cause  of  this  diseiute  seems  to  Iw  chronic  sup- 
purative otitis  (+;.5  per  cent,  Gowers),  while  acute  otitis  ia  a  com- 
paratively rare' cause.  With  the  otitis  there  may  also  be  caries  of 
the  temporal  Imne,  suppuration  of  the  mastoid  cells,  and  inflamma- 
tion of  the  dura  mater.  The  abscess  is  usually  situated  deep  in  tho 
brain  ;  only  rart>Iy  is  it  contimious  with  tho  iiiflamwl  duia  rimtcr  and 
bone.  When  tile  abst^s'*.'*  i.**  deeiily  situated,  atid  the  lioue  and  dura 
mut^r  arc  not  di»ea»od,  it  is  difficult  to  tell  how  tho  infoction  travels 
from  the  oar  to  the  brain.  Absccsw^  due  to  this  cituso  are  situated 
in  the  temporo-sphenoidal.  the  froiitul,  the  occipital,  and  the  parie- 
tal lobes,  or  in  the  cerebellum. 

Another  fnxiuont  cause  of  abscess  of  the  brain  is  tranmatt!>m — 
blows  or  falls  on  tlio  head  (21  i>t>r  cent,  Oowers).  Such  injuries  may 
not  hurt  the  skull,  or  may  prrxlueo  fnwtures  or  nec-rosw.  There  is 
often  a  considerable  int«r\'al  betwwn  tho  time  when  the  injury  is 
inflicted  and  that  when  the  symptoran  of  tho  abscess  are  developed, 

Wtien  the  cranial  Imnes  are  uninjured  Uie  abscess  is  sitimted  deep 
in  the  bruin  ;  when  there  is  necrosis  of  the  bones  the  absc*ss  may 
be  superficial ;  when  tho  bones  are  fractured  the  abscess   may  be 
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«it]i»r  mipcrfivial  or  deep.  The  abttc^tw  \n  rcpiiUrly  ttitualed  benuath 
the  point  of  injury,  rarely  in  the  op)Mtsiti)  KJilnof  Utn  hriiiii. 

Chronic  ciii^iuiu  uf  tlw  uotte,  oitlit'r  tlio  inuooiiK  iiK-nibmiio  or  the 
bcMiea.  has  been  the  caiist^^  of  ii  tvw  »1im;o»w»  in  tliy  fp>nt<il  lobee. 
l>isea»e  of  thfl  or(>it  luts  Jilso  (jivon  riw*  to  u1>«ct^iw".«  in  the  same 
jxMition.  Ill  a  fyw  caMM  the  alisc-eiiBeti  have  boon  duo  to  varies  of 
varioiitt  portion;*  of  the  cranial  boue&. 

In  a  considerable  niuuber  of  ciiHen  (one-mxth,  Qoweni)  no  caoM 
for  the  abHcees  has  been  iliaooverod. 

Very  frequently  in  acuto  mciiinf^itiM  Uicru  i«  an  innitnttioa  of  poit 
celLt  alonj;  tho  u-ulla  of  the  vittfu-l«i  which  enter  th«  brain  from  the 
])ia  tiiator ;  lunl  tinder  u  varivty  of  conditiotu  which  we  do  not  an* 
(ii^-ixtiuid,  a»  in  some  cases  of  t^iiboid  fever,  dehrium  tremens,  ery- 
i«i{K!las.  and  imder  mauy  other  conditions,  there  are  numerous  and 
sometimes  very  lar^  uuinbt^r^  of  leucocyte*!  sirattertnl  through  the 
substaiion  of  th<t  brain,  Jitoini^tiincK  itroiind  thn  ^lui^lion  cells,  tota^- 
tuneH  along  the  vetMoIs  in  the  [tcrivfufcular  >>heuth«. 

Chronic  Interatitiai  £!ncephuliti3 — Scteroais. — This  lesion  of 
the  brain  tistnie  maj- occur  diffusely,  occupying  an  entire  lolie  or 
mors  or  leaa  of  the  whole  brain,  or  in  circumscribed  snuill  areas.  It 
consists  essentially  in  an  iticroaHo  of  the  connective-tissue  elciuonbs 
tlit^  neuroglia,  and  an  atrophy  of  the  nervQ  elements,  partioilarly  the 
ganglion  <x-ll8  and  the  tiii.Hlullary  tthentlix  of  Die  uemvt.  With  the(«e 
changes  are  usually  associated  the  formation  of  Gluge's  eorpttscles, 
corpora  amyUcea,  graimlar  and  fatty  degeneration  of  the  non'o  ele- 
ments, and  thickening  and  proliferation  of  ceUs  of  the  walls  of  the 
I>1o(kI  ve«weli<.  The  an.-H.s  of  Hclerosis  may  be  very  dense  and  bard, 
OT  gelatinoiut  in  cousJKtence. 

The  diffuse  form  of  scluroMs  i^  most  frviquently  80cu  in  general 
paresis  of  the  insane,  and  not  infrequently  in  Uie  bnuiw  of  drunk- 
ardi). 

The  circumwriiR-d  form  of  sclerosis,  multipie  sclertmx  {scUrose 
en  i>laque).  i»  much  mon>  nmunon  tluui  the  diffuse  fonn,  and  may 
occur  in  the  brain  alone,  or  may  Ih;  Hi«ui4naie<l  with  a  siiuihir  lesUm 
in  the  spinal  cord.  It  is  almost  outiruly  oonBiHMl  to  the  mi^iulUfy 
sultstaiK-e,  and  the  areas  of  8cIero«i»  vary  in  »i»>  from  that  of  a  pea 
to  thai  of  an  nluii>n<L  They  nM»y  be  few  or  numerotts.  they  may  be 
white,  gro>'uih,  or  grayish-real  in  color,  and  are  usually,  but  not 
alwaj-s,  sharply  outhnod  against  the  uwdtered  brain  tissue.  Al- 
though in  many  cases  the  incn'-itse  tn  thn  conneotive-tiiMuw  elements 
aeems  to  be  the  primary  lesion,  and  the  dcgvtneration  of  the  nerx-e 
«Icm«uts  socondar>-  to  this,  it  is  quite  possible  that  in  some  cases  the 
incnase  in  oonuoctivo  tissue  may  be  aeoondary  to  a  degeneration  of 
the  nerve  elements  from  loss  of  nutrition  or  from  other  causes. 
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Encephalitis  in  the  yew-borti, — This  conditiou.  first  describod 
by  Vircliow,  is  said  to  consist  in  the  formation  of  ciivumscribed  col- 
lections of  cells  of  various  sizes  containing  many  fat  granules  (gninu- 
lar  corj>uw^^IeH)  and  fonuing  yellowish  mjwses,  frniii  I  mm.  to  (j  rara. 
in  diameter,  in  the  brain  liwue.  A  more  diffuse  orciirrenc©  of  grann- 
lar  corpusck-fl  i»  »l»o  d«8oril>od,  bnt  thi;*  is  »uti(l  i>y  some  olism-\'(TS  to 
be  pliysiolof^cul.  Tlie  nature  of  lhi;i  luitlon  i»  but  little  undcrsUKMl 
iiud  is  »till  th«  subjwl  of  coiitnwerjiy, 

Sj/p/iilitic  Jnjliintmution  of  tlw  Brain  somotimt's  results  in  the 
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Pis.  108.— Smnuno  OBLrmuTiso  nnuRHHTn  <»  «  Cwunnui.  kxaax.  v.  M  uid  nilw.-nL 


fonnatioii  of  so-called  guuiiny  tumortt.  Thoso  are  most  frequently 
found  near  the  pi-ripbory  of  tli«  brain,  not  infrequently  connected 
with  the  mt'iiinfTPs,  ami  may  bo  sharj>ly  circumscribed.  The  central 
portion  nf  the  tiunt^r  is  usually  in  a  condition  of  cheesy  deseueration, 
and  in  Uio  periphery  wo  see  fibrous  tissue  or  a  dense  infiJtratioQ  of 
Sinall  spheroidal  cells. 

Syphilitic  infiammation  of  the  bmiu  very  frt>qu«ntly  occurs  in 
a  diffuse  fonii,  charactoriaid  by  the  formation  of  a  gelatinous,  grayish 
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tiiwiio  consisting  of   a  nionj  or  less  bomogoneou8  or  gmiuilar 
mpiit  8nlj«ta»(;e,  wJUi  numemus  ^mnll  8j>Lwn)iiliil  cells.     The  nerve ' 
v]vni«nt8  ar&  atropliiod.     Oblitoruting  undurteritis  may  oocur  sa  a  re> 
8ultuf  eypliilitio  p<^>i80i>iii(;  (B'tg.  150), 

Tuberculur  Inflamtsiation  of  ihe  hrmn  subistance  tistialty  mani- 
fests itself  m  the  formatioQ  of  circumBcrilied  masses  of  now  Uskuv 
from  0.5  cm.  to  1  cm.  in  diameter,  or  larger.  These  may  bo  8)tigle 
or  multiple,  are  mo-^t  common  in  youiijj  jtersons,  and  vvtv  fre- 
<ju<'iiUy  occur  in  Uio  wrelioUuni.  They  are  apt  to  wowr  in  connec- 
tion iK'ith  tuborcutiu-  inflamination  of  otlicr  organs.  Thuy  aro  fr»- 
quontly  called  solitary  tuberctea,  and  usually  consist  of  a  dense 


Fw.  IVt.  -SoLtTUiT  TcaiBcu  or  CntawunL 
n.  a.  iDillaiT  tnbrrolM  «(Ui  tfaoi  etiU:  b.  b.  miJUtfy  lubcrclrfL  witbonl  ElBiit  mU*;  e,  dWOM 
Mbcnto  tteiK:  ■( .  centrml  dUwar  iiM»:  <•  Derro  CiMiM  ut  Uip  A-rebcUum. 

centra]  cheesy  mn8»,  armind  whicli  is  a  grayish  zone  containing 
tabcrcle  granuln,  numerous  8tnall  flpheroidnl  colls,  with  oocaHonally 
larger  polylit^lrul  celts  luid  giant  cv\U  (Fig.  l.>7).  Tlicy  do  not,  as 
n  rule,  6(>em  to  be  forrnvd  by  an  aggrtigation  of  milliiry  tubercles, 
ultJiough  these  may  be  preeent  in  the  periphery.  Tubercle  bacalli 
Itavo  lx*en  found  in  these  solitary  tubercles. 

They  Homvtimns  suppurate  and  break  down,  and  then  may  simu- 
late simple  abecc8»e«. 
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Conglomerate  and  acnttered  miliary  tubercles  of  the  oniinary 
form  wimetinies  <M?ciir  in  the  brain,  usually  in  connection  with  tulier- 
cular  inflammation  of  tlie  niojiingeii  or  eiiendj-nia. 


I.KSION8  OF  THE  BRAIN'  IN  GENRRAL  PARESIS  OF  THR  ISSANB. 

Tlie  changes  in  this  diseuuw  are  in  the  main  those  of  chronic  dif- 
fuse encephalitis,  but  the  ap|H>arances  vary  greatly  and  de|>end  to 
Home  extent  upon  whether  the  brain  iB  examined  in  early  or  late 
fttag*^  of  the  disease.  Accortling  ti>  Mvyer,  in  the  early  stages  of  the 
diHi;i).'<o  tlio  convolutions,  piirticiilnrly  of  tlio  antt-riur  cn>rebnd  Iol)e«, 
itro  swtjilcn,  tliw  gray  iiiattpr  coriftistwl  imd  swft<.'nod  in  phw;v«.  The 
brain  tissue  is  more  or  less  iniiUrat^.'d  with  leucocj-tcs.  Futty  du- 
generation  of  the  walls  of  the  capillaries,  jvud  punctate  htemorrhngt-j?, 
are  also  common. 

In  later  stagi^rt  of  the  diswwn  u  gniat  vjiriety  of  changes  may  Ikj 
ol>flerved ;  hamiurrhdffio  p<icliymcningiti»,  tJiickciung  of  thw  dnm 
mater,  «ii<l  clost-  adhcnJunit  to  the  skull ;  thickening  anil  opacities  of 
the  piti  niatf^r,  adhesions  of  the  latter  to  the  dura  muter  and  to  thu 
bniin  tiatue.  The  brain  tissue  is  apt  to  be  atrophied,  and  the  ventri- 
cles dilated  and  filletl  with  fluid.  The  pia  mater  may  Ijo  (edematous, 
the  e]>en(ljnna  thickened  and  nuighi-niil.  On  niicriwcojiical  exami- 
nation the  neuroglia  is  futnid  lo  bi.'  Jncrcasfil  in  amuunt,  the  ganglion 
cells  ishrunkcii  atul  sometimes  pigmcntwl  :  the  nerve  Qbrctt  may  also 
bi'  atrophied,  tuid  the  blooii  vessels  in  a  condititm  of  fatty  or  byalin 
degeneration.  There  may  be  an  accumulation  of  fatty  and  granular 
CfUs  along  the  walls  of  the  bliHid  vessels.  t>econ<lary  degenerations 
in  the  spinal  cord  are  not  infriH|uently  observed. 

It  is  very  diffinilt  to  make  iiositivir  and  ilerinilcotalcments  rt-gmi]- 
ing  many  sncb  lesions  of  the  brain  us  lliosi'  just  iiidical»il,  or  in 
geneml  of  brain  Icsiuns  who«e  nature  must  bo  revealed  by  micruseo- 
pi^til  study,  bccaTiso  our  technical  pro<'edures  in  the  study  uf  the 
bntin.  even  in  normal  conditions,  are  still  quite  unwitisfactory  and 
incomplete.  The  brain  tissue  is  so  deliaite  and  liable  to  post-mortem 
changes,  and  the  effects  of  different  preservative  agents  are  so  liable 
to  variations,  thatgiviit  caution  i.-*  m.-cctwyiry  iu  arriving  at  txtnclu- 
»ons  regarding  the  minutJ.-r  lesions  affecting  the  nervo  tissue  of  tho 
brain. 

PIGME.VTATION. 

Tliis  may  occur  in  any  portion  of  the  brain  or  its  meninges  from 
the  decomposition  of  extravasateil  blood.  In  persons  affected  by 
malaria  the  gray  matter  of  the  hrain  has  sometimes  an  unusually 
dark  or  even  blii<:kiHb  ap|M'iiraiice,  This  color  is  due  to  the  presence 
of  black  pigment  graiudes  within  tiio  capillary  blood  vessels.  The 
£8 
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obstruction  to  the  vessels  by  masses  o£  these  pigment  granules  may 
cause  capillary  apoplexies.  The  pigment  may  also  be  found  in  the 
walls  and  in  the  lamina  of  the  vessels  of  the  pia  mater. 

Pigmented  patches  of  congenital  origin  are  not  infrequently  seen 
in  the  pia  mater.  They  may  be  due  to  the  presence  of  branching 
pigmented  cells. 

Tl'UORS   OF   THE   BRAIN. 

Xeiiroglioma  ganglionare. — ^This  is  a  form  of  tumor  probably 
due  to  disturbances  in  the  development  of  the  brain.  It  occurs  in 
the  fonn  of  circumscribed  tumors  or  of  diffuse  enlargements  of  por- 
tions of  the  brain.  The  pia  mater  over  these  tumors  is  unchanged 
and  the  convolutions  retain  their  shape.  The  tumors  are  formed  of 
neurogha,  in  which  are  contained  little  groups  of  ganglion  cells 
(Zicgler). 

Glioma. — Tliis  is  the  most  common  tumor  of  the  brain.  It  occurs 
>vith  especial  frequency  in  children  and  young  adults.  Such  tumors 
occur  in  all  parts  of  the  brain,  but  they  are  found  most  frequently  in 
the  cerebrum.  There  may  Ije  a  single  tumor,  <ir  there  may  be  sev- 
eral such  tumors  in  different  parts  of  the  bniin  ;  some  of  them  attain 
a  large  size.  These  tumors  may  bo  shari»lj'  circum»cril>ed,  or  mei^ 
iiuiM?rceptibly  into  the  brain  substance ;  sometimes  the  tumor  is  ar- 
ninged  so  as  to  form  the  wall  of  a  cyst  which  contains  clear  serum. 
Tlicy  mjiy  bo  while  ami  hard  :  jrray,  soft,  anil  j,i'latinous  :  infiltrat- 
ed i\-ith  small  hiemorrha<fc.-i;  or  imrtly  dc^eiHTati'il  and  softene<i. 
The  brain  tissue  around  tliesc  tumors  may  K-  indaineil  or  necintic. 
The  tumors  arc  comjHjsed  of  neurotrUa,  the  relative  quantity  of  neu- 
rof^lia  cells  ( Fig,  1".*0)  and  of  tihrils  (Fig,  1  K>)  varying  in  the  different 
tumors. 

If  the  cells  are  very  numerous,  with  but  little  basement  .sul»- 
stance,  the  tumor  i.s  calUnl  a  glio-s;»rcoina. 

6V(»TO»«(i/(i  occur  in  any  part  of  the  brain.  They  ai-e  single  or 
niultii>le.  Tlu'V  are  nnnjwjscd  of  muiid  or  fu>iform  cells  with  more 
or  k-ss  basenifut  substance. 

EuiUiHicliiniKifii  are  found  in  tlie  suhstance  of  the  brain.  They 
an-  of  the  same  tyjH's  as  havo  lKH.'n  descriU-d  an  occurring  in  the 
pia  mater. 

Mifjouia.  JihroiiKi,  Ifpnjiia,  and  onh-niiui  nrr  rare  forms  of  brain 
tumor. 

Aiit/ioiiia. — Small  collections  of  dilated  vessels  are  fniiiid  in  the 
suljstani'e  of  the  brain.  Tiiey  si^m  to  l>e  congenital,  like  the  nievi 
of  the  skin. 

Tilt' ci/sIs  of  the  ffrehelluin  i\Tv  Vi-vy  curious  lH>iiit's.     They  are 
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fmirni  in  younjjr  piji-soiw  ant)  in  mUi1t«.  They  ociHir  iu  any  oiieof  tUe 
loboti  of  tlioiOiToboUuiii.  TJk'V  may  be  iis  large  as  a  hen's  egR.  They 
(-ontain  clear  st-nun  or  colloid  matter,  anti  their  walls  are  fornii!il  of 
tliickened  neuroglia.  We  are  i^ioraiit  of  their  nvnU'  of  oi'i^n. 
They  giv6  market!  clinical  fyntptoins  iuvl  nrw  n?guhirly  filial.' 

PARASITES. 

Oysticerciia  and.  more  rarely,  ecrhinociocci  are  found  in  tli©  bntin. 

UALFOltMATIOXS. 

Ctjclnpia. — Thift  malformation  consists  in  an  arreflt  of  develop- 
ment JifTeeting  the  eerehnira,  whicii,  iiiAixajui  of  separutinj^  into  two 
liemi><phertt»,  romaitiit  single,  with  ono  ventricle,  mid  tho  riidimontat 
of  the  eyes  iwually  bocomo  joined  and  form  one  «ye.  Thi^i  single 
eye  is  in  the  middle  of  tho  face,  nwir  the  plairu  of  the  root  of  the 
nose,  in  a  single  orbit.  Over  this  is  an  irregular  body  repre^nling 
the  nose.  The  rest  of  tho  fai;e  is  well  formed.  Or  tlia  eyeliall  may 
Iw  wanting  entin'lj-,  or  there  are  two  eyea  joined  together,  or,  itntre 
m.>ldoiii,  twoseparjitoeyw.  Tho  orbit  is  aurronnded  by  riulitnotits 
of  four  eyelid*.  Tho  frontal  bono  i-i  single,  Uie  nasal  Xxtnva  unde- 
veloped ;  the  ethmoid,  vomer,  and  turbinated  lx>ni^iLrualMf.'nt.  The 
optic  nerve  is  double,  single,  or  absent.  Theix)  may  bo  hydroceplia- 
hiR.     Snoh  children  are  incapable  of  prolonged  existence. 

Anencephalia. — This  malformation  maybe  of  variona  degrees. 
Tho  brain  may  be  entirely  abnt^nt,  and  the  base  of  the  cranium  is 
djveriHl  with  a  thick  inombrjino,  inti>  which  the  nerves  iias.s.  Or  lh« 
raembmnes  may  form  a  sort  of  c^-st  ooiitainiiig  blood  and  surnm,  or 
portions  of  brain.  Of  the  crunial  bones,  only  those  which  form  the 
linso  of  the  skull  are  present  (Acraniit).  The  scalp  is  usually  partly 
or  ontinily  aksent  over  the  opening  in  the  skull ;  the  eyes  stand 
prominently  out,  and  tlie  forehead  slopes  shaqily  backward.  This 
malformation  may  occur  in  fitlierwi.se  welUleveloped  children. 

Jlydrocephnlits. — Tliis  Ifsion  has  been  already  c«nsidcritd  on  page 
237.  It  ia  probable  tliat  in  some  cases  hydrocephalus  iiiteruuff  is  due 
to  a  primary  p«r/(«/  aiienccpkitlia.  and  that  the  accumulation  of 
fluid  i.i  of  secondary  octrurrence.  In  rare  cases,  only  part  of  OTie  htteral 
ventricle  is  hydnx-eplialic.  giving  to  the  head  a  protuberance  on  one 
side.  The  viability  of  the  fcetua  depends  upon  the  degree  of  the 
hydrocephalus.  Hijdrocephnlu.t  externuit  is  an  accumulation  of 
serum  beneath  the  pia  mater,  or.  acc<>rding  to  some  authors,  betw**!! 
thepiaand  dura  mater.  It  causes  diliitatiou  of  the  cranium  and 
compression  of  the  brain.  It  is  of  very  nire  ocL-urrunce,  and  laay 
also  bo  secondary  to  partial  anencepbaliit. 
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obstruction  to  tho  vessels  by  in.assoa  of  these  pigment  graniT 
OHiiMe  cfipillary  apoplexies.     The  pigment  may  also  be  fouii' 
walls  and  in  the  lumina  of  the  vessels  of  the  pia  muter. 

Pifjmented  patolics  of  con^nital  orijiin  are  not  iiifrequi 
in  tho  pia  mater.  They  may  1h>  due  to  the  presence  of  ' 
piyiueiitfil  cells. 

TlJUms  OF  THK  JIK.VIX. 


Xi-Hruijiioitui  r/riiirjlionarp. — This  is  a  fonn  of  tun 
tine  todisturbancf'S  in  the  development  of  the  brain. 
tli((  fonn  of  circnmscriljed  tnmors  or  of  diffuse  enlarge' 
lions  of  the  brain.  Tho  pia  mater  over  these  tumors 
and  the  convolutions  i-etain  their  shape.  The  tumon: 
neuroglia,  in  which  are  confaineil  little  groupa  of 
(Ziegier). 

aliotiKt. — This  is  the  most  common  tumorof  the  I 
with  csiHH'ial  frcqiicncy  in  children  and  young  adtili 
ix'cxiv  in  all  iiai-ts  of  the  brain,  but  they  are  found  ii 
the  ccn'bruni.     Thoi-e  may  l«>  a  single  tumor,  or  t' 
eral  Kuch  tumors  in  different  i»artsof  the  brain;  »• 
i\  large  size.     These  tumors  may  be  sharply  cinMii  ; 

imiH-rceptibly  into  the  brain  substance ;  sometim 
liiiigfil  so  as  to  fonn  the  wall  of  a  Cj"8t  which  C 
They  may  !«■  white  and  hanl :  gray,  soft,  and 
ed  witii  small  iKfinorrliagcs ;  nr  pjirtly  degeU' 
The  brain  tis.-inc-  arouml  these  tumors  may  be 
The  tumurs  arc-  conijHjstHl  of  neuroglia,  the  wl 
rcglia  cells  (Fig.  TJU)  anil  of  hbrils  (Fig.  lin)  ■ 
tinnoi-s. 

If  the  cells  art^  very  numerous,  ivith  bi 
stance,  the  tumor  is  called  a  glio-stircoma. 

Suri'iHiiiiln  (Hcur  in  any  part  of  the  br 
multiple.  They  are  CdmjMJsed  of  niund  or 
or  lcs.s  Imsi'ment  substance. 

KiiiIiiUk-HdiuiiIii  i\\\:  found  in  the  suIb- 
are  ut  the  siime  types  as  have  been  de.n. 
pia  mater. 

JIi/.roiiia.  JihfDiiKt,  lipoma,  and  osU'- 
tuinor. 

AiKjiaiiiii. — Small  collections  of  dihii 
substance  of  the  bridii.  They  seem  to  ' 
of  the  skin. 

Till'  (ifxl-i  of  tlif  n-rehellmii  are  T 


-  ■,■■  i.riiii, 

■  -  ii.iris  <'L 
-■.ini'le.  tlif 

■  :■■  may  Ite 

■  I.u-gc.  the 
.  .iK^  causol 

.:•■.     It  is  en- 
Twhire.    The 

■  --.rtiin-  "f 
..   -■  riiJLiii!> 


.  N  VL  CORD. 

i.NAUri. 

■  'w-  hrnin.  does  nut  sorvo 
ivily,  fio  that  the  le»ioiiii 


.1'. 

'lit  of  injur}',  bet^veen  tlio  dura 

;r  in  tottumu,  asa  i-eault of  circn- 

.1-  w]«ism,  or  in  the  asphyxiii  of 

i;ii^'s  on  the  surfat-ea  of  thomeiu- 

liiniination, 

■'fi-.icIeof  the  dura  mater  as  a  rt*- 

in  connection  with  circulatory  or 

Milinuies. 

\MMATION-. 

-I'li'lifin  ia  usually  socondarj-  to  dis- 

•-•ihiinn,  and  may  result  in  collections 

ir  and  periosteum,  usually  most  abuti- 

liiiific  pachymeningitis  occurs  in  the 

ii'  formation  of  products  similar  to  those 

.1-  chrouicinsane  and  in  drunkards.     Sim- 

/'lis  interna,  vfith  the  formation  of  new 

:ing  bruin  saud,  is  not  infrequent.     Tht? 

■unite  projections  or  roughness  of  the  sur- 

iriilant,  tho  psamuiomata.     Tnherculr   in- 

'  mater  spinalis  may  occur  in  connection  with 

>-Y  l)e  secondarj- to  tubercular  iuHammatiou 
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TUMOB8. 

Fibromata,  lipomata,  chorulromaia,  my.romaia.  endothf- 
liomata,  and  adenO'Xarcomata '  occur  in  the  dum  mater  epmalii) 
as  primary  tumors.  Carcinnmafa  find  sarcomnta  nuiy  occur  as 
Bficondary  tumors.  SnuiU  plHt«^is  of  nett'-fonnwi  bone  are  rarply 
found  in  the  dum  mater  spinalis. 

PAKAIilTES. 

Eichinococcus  d^vclopiiif^  otttside  of  thit  8pinal  canal  may  perfo- 
rate the  dura  mater ;  or  tho  cy.tts  may  lie  between  the  dura  mater 
hhi)  the  ])ia  mater. 

It  i»  obTioua  that  even  small  tumors  in  thv  .spinal  canal  may  ^vv 
ri»o  to  senouii  results  from  comprosHiuii. 

B,-TEIK   Pl.\  MATEB  SPINALIS. 

It  is  almost  tmp<.^sible  in  most  cnaos  in  tliu  pia  mator,  an  well  as 
in  tho  dura  niHt<>r  spinalis  iknd  in  t!io  spinal  oord,  to  judge  nnth  cer- 
taint}',  from  tiw  uppearauc-cs  after  death  of  the  blowl  contents  of  tlu* 
Tees(^,  of  theae  parts  durit^  life.  Tho  same  is  true  of  abnormal 
quantitiosofsemm  found  after  death.  The  veins  of  tJie  pia  mat4-r. 
erti>fvLilly  in  the  posterior  re^on,  may  lie  greatly  dUtetMlod  mlb 
Hoot!  aftor  death,  without  jtro-exi-^ting  diiMJO.'W ;  and  tho  intennfn- 
iiig«al  spnou  may  contain  much  fluid  under  tho  same  condition. 

U.CMOUICUAdB. 

Hromorrhogcs  may  occur  from  injury  tu  conn<>etion  «ith  severe 
mavulsions,  or  gencnd  diseases  8ucb  lu)  the  tutmorrlutgic  diathesis, 
scurvy,  small-pox,  ctv.  The  lijcmorrbagvs  imdc-r  these  conditions, 
except  from  injur)',  are  not  usually  extensive.  But  in  simie  casen 
of  injury  or  cerebral  apoplexy  ;  from  the  bursting  of  aneurisms  of 
tho  bn^Iar  or  vertebral  arteries  ;  or  in  cases  in  which  we  ciuuiot  find 
A  C'UUM.-,  a  very  large  quantity  of  blood  may  collect  between  tho  dura 
and  pia  mater,  and  in  th«  meshes  of  or  beneath  tl>c  latter. 


INFLAUUATIOK. 

Acute  exutiatitre  npinal  meningitt'a  occur:ii  imder  essentially  the 
same  conditions  and  with  essentially  tlio  tuuno  post-mortem  »)>• 
peorances  as  acute  cerobrul  m<Miin{^ti:4.  though  it  is  less  frequent. 
The  exudations  are  apt  to  be  most  abundant  in  the  posterior  |)ar- 
tiouK.     It  may  be  associated  with  a  similar  inflammation  of  tho  pia 
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nmter  ccrobralis,  iiiid  tlio  inner  siirfaod  of  the  dtira  mater  may  be 
involved.  The  dWtiim  iniiy  l>e  circumsorilied,  bnt  uxually  afforta 
the  entire  length  of  the  mvmhmrM^'. 

TubercHlar  inftammation  i»  usually  mottt  marked,  when  asso- 
.ciatod  with  a  similar  condition  of  the  pia  mater  cerebralis,  in  the  up- 
per portions  of  the  cord  ;  but  it  may  extend  over  the  entire  membrane. 
The  conditions  under  which  it  occurs  and  the  character  of  tho  le- 
sions are  tdmilHr  in  lK>th.  Chronic  spinal  mfninijilis  in  not  infre- 
quent, mauifetiting  itself  in  the  formatioa  of  largt-r  or  smaller 
patchy  of  new  connective  tissue  or  tbickeniuga  of  tlie  pia  mater. 
The  pia  mid  dura  mater  may  thus  be  firmly  umte<l  in  places  by  ad- 
hi^iuns,  or  the  pia  mater  may  become  closely  ai)lu>reut  to  tJie  sub- 
stance of  the  oortl. 

ISot  very  infrequently  lar^  numbers  of  pigment  cells  are  found 
in  the  pia  mater  spinalis,  sometimes  jfiving  it  a  distinct  gray  or 
blackish  color. 

TL'MOKM, 

Small  platent  of  cartitage  aud  hone  aro  sometimes  found  in  the 
pia  mater. 

Fibromata,  myxtim<tt<i,  HarcoiHaia,  and  endotlutliomata  have 
been  foond. 

l-AKASITES. 

C^-sticurcus  WHnutinuw  occurs  in  the  utushes  of  the  pia  mater. 
THE  SPINAL  CORD. 

H.KM<IKI{HA()K. 

Tltis  lit  much  less  fnniuont  than  in  the  brain,  but  may  occnr 
eilhuT  (utcniiilliiri/ (tpoplexi/  or  »»s  larger  apoplecfic  clots.  Capil- 
liiry  hamiorrlutgi^,  similar  in  nppeanuiee  to  th<»e  of  tlie  brain,  nmy 
occur  as  the  result  of  injury,  or  near  areas  of  sofU»iing  or  tumont,  or 
may  accompany  severe  convulsions,  as  in  tetanus.  Ap(»plectic  clots, 
which  are  comparatively  rare  in  the  K[iinal  cord,  are  usiiiilly  sroall. 
commonly  not  more  tlian  one  cm.  in  diunictcr,  aud  are  similar  in 
tlicir  tippctuiuiCLts,  luid  in  the  chang»)  subsequent  to  their  forma- 
tion, to  those  of  the  bniin.  They  are  usually  the  result  of  injurj- ; 
but  they  may  occur  qwntaneously,  probably  in  moat  cases  as  a  n-snlt 
of  intlam  I  nation,  and  are  Ihca  most  apt  to  occur  in  the  gray  matter. 
Sonietim<>s,  liow«'Ver,  ha:iiii>rrbitgic  foci  are  found  in  the  8])tnitl  cord 
witlKiut  truuinntism  or  evidence  of  inllamnuttor]'  change. 

IXJURIKS. 
The  spinal  cord  may  be  compressed  or  Incenited  by  penetrating 
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witiiiidK,  by  fracture  or  tluilocation  of  th«  vertebrie,  or  by  concuR-l 
sion  witliiMit  injury  to  th<^  vertebr».  The  spiiuit  cord  is  found ' 
Riiiiply  dijiiiit<!j;ratt«l,  or  there  may  be  mucli  hicinorrhAgo  and  tbo 
di»int(.-grat<j<l  ti'-rvo  tissue  bo  niixod  uHth  bloud.  If  life  continue. 
tbe  ner\'4)  okimenttf  uuiy  (If^in-'rut*^^ ;  Gltig»'»  corpuscles  and  free  fat 
tlropletct  may  form  ;  blood  pigmunt«  may  be  formed  ;  and  when  iii- 
Ramraation  supervenes  more  or  lees  ptts  may  be  intermingled  \^itb 
the  def{eiiorateil  detritus.  There  may  be  marked  ohatiges  in  tbv 
iiiinulo  ntnictiire  of  the  cord,  without  any  chan)^!  bt'iiig  vvidcnt  lu 
the  nakoil  eye. 


SBCONDAttY   DBaESKRATIOSS  tS  THB  8PIXAL  CORD. 

When  nerve  tibres  of  certain  parts  of  the  brain  and  of  the  spinal 
cord  are  di\'i(ied  or  destroyed  from  auy  cAuse,  that  portion  of  them 
whirhlR'Cottw<tW(«trfttt*dfrfnn  its  trophic  centres  d*^^>ncmtos.  After 
a  tiiiio— frwpieiilly  twi>  to  four  wwks— thn  mcdullarj-  sheath  ant! 
axii4  cytintlur  diruntut^rate,  l)i.Ktuuiing  i^auulur  and  fatty.  Tbi^sv 
products  of  degenerution  may  be  in  part  absorbed  at  once,  or  mar 
collect  in  cells,  forming  the  so-called  corapouud  granular  corpiuw-Ics. 
After  a  still  lonyer  time — sometimes  several  iiiouthK — tlie  dcjfene- 
rated  areas  l>eci>uie  gray  in  color  from  the  nbsoqition  of  tbe  de- 
generati'd  ntyeliu,  banlcr,  and  somcwlmt  shrunken.  Tho«t  changes 
are  pwrtly  due  tu  the  fonnatiim  of  new  coiiiiwtivu  iii<«uc  which  takt^ 
the  phjco  of  the  degenerated  npr\-e  fibres. 

Since  the  atTecled  portion  of  ner\'e  tissue  becomes  gray  or 
translucent  after  the  myelin  Is  broken  down  and  absorlied.  and  tbe 
new  connective  tissue  is  formed,  this  is  often  called  (Irntf  f>fgene' 
ration  ;  or,  as  the  dcgirnerat^Hl  areas  are  hanler  than  normal,  it  i& 
sometimes  callctl  Hcierosis. 

^iyvtf  it  i.-i  fomid  that  this  !*ei\>ndary  degeneration  takes  placo  in 
tlic  dinvtion  in  which  the  tibres  conduct — in  centripetal  or  sensor}' 
fibres,  upward :  in  centrifugal  or  motor  fibres,  downward.  Thus, 
we  have  Dcsceiulinff  Gray  Degfueration  {Descending Sclerosis), 
and  Ascending  Gray  Detfpneraiion  {Asf.ending  Sclernitix), 

Descending  Gratf  J}egeHeratio»,—'T\iin  change  affects  only  the 
motor  n*rve  tiliR?!*,  and  may  reacb  but  a  short  distance  from  the  seal 
of  lesion,  or  may  exten<l  for  a  long  distance,  depending  upon  whether 
the  severed  fibres  run  u  short  or  long  course  before  reaching  tlieir 
termimition — i.e.,  passing  into  ganglionic  centres.  Leeions  of  tbe 
bratii,  such  as  embolic  softenings  and  ajtoplectic  clot.<i,  which  destrc^ 
or  interrupt  any  of  the  motor  nerve  film»  originating  in  tho  central 
convolutions,  may  l>e  followed  by  gmy  degenentliim  of  the  portion 
of  the  fibres  sitwitutl  peripherally  to  the  lesion.  The«e  fibres  peaa 
through  the  corona  mdiuta,  anterior  portion  of  the  internal  capaale. 
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pea  pedunoTili,  poiis,  aiul  thenwi  to  the  anterior  pyramids,  whore 
must  of  tlii-m  de(-ii)«8Mt«  iiud  pass  to  the  po»turior  part  of  IJio  luteml 
(Hiliinins  of  tho  opposite  side.  Thosi'  wlik-h  do  not  dt-cussiito  form  « 
imrrovr  band  at  the  imier  piirt  of  tho  anterior  columns  of  the  &ame 
Bide,  constituting  ilier-ft/mHu*  of  TurcU.  These  fihrea  which  con. 
vey  motor  impulses  from  tho  brain  to  tlie  con!  fwrm  a  s.vsrtem  caJlod 
the  pijramidal  tract.  Thuro  are  also  short  motor  tihres  in  tho  aiit*-- 
rior  (Tolumiirs  forming  the  Bo-wiUed  anterior  ruot  zones,  wliicli 
nuiintain  comtniuiicHtiona  between  ditferunt  portions  of  the  gray 
nuitter. 

Xow,  a  lesion  in  tho  brain  or  mL>dulk,  destroj-ing  the  continuity 
of  the  motor  n<;rve  (ibri'-s  of  tho  pyramidal  tri«-t.  will  be  followed  by 
arens  of  gray  dt'g«noration  in  the  posterior  jmrt  of  the  lateral  coliinm 
<if  the  opposrite  side,  and  in  a  narrow  band  nt-ar  the  anterior  loiif^itti- 
dinal  fissure  of  the  same  side  (see  Fig.  loS).    A  lesion  below  the 


Fla.  US.— Dnoncsnia  a«iT  DtDExnATlim. 
SectEon  of  cord  lu  wrrlisl  tviciim.  ahowUiK  iiecoiiilBry  •Ic'iCPiKWlkin  rroin  muRvdIiik  In  pou 
whii'li  Iind  oiisli^l  Inr  nt  ICDit  hH  mnnllia.    A.  (xduoiii  of  TUIVk  oa  «inr  aide  lu  UinlQ  lalaa  : 
K,  pynitntilal  (rod  od  oiiposltr  slilc. 

medulla,  involving  tho  fibres  of  th(>  pyramidal  tract,  will  be  followed 
by  degeneriitiuii  of  tho  fibres  on  the  sami?  side  lnUow  the  jioiiit  of 
I«!<ion.  Li'sions  involving  tJie  fibn-s  of  the  anterior  root  zones  will 
1m>  followed  by  degt-nurations  wbiib  i>xtirid  but  a  short  distance, 
wiiK-e  those  fibres  soon  communitnto  willi  llit-ir  oenttvs  in  the  gray 
matter.  If  a  part  only  of  the  fibres  in  any  of  theso  regiotm  are  inter- 
rupted the  amount  of  degeneration  is  proportionately  small 

Ascending  iiraij  Iteffpneratiun. — Any  lesion  interrupting  the 
course  of  the  nensory  nerve  fibres  in  the  cord  is  followed  by  degene* 
ration  of  the  central  ends  of  the  involved  fibres  and  increase  of  con- 
nectivo  tissuo  about  them,  These  fibres  are  in  part  Mtuated  in  the 
jmslerior  eoluinns  and  furm  coiiununieations  l»etween  different  parts 
of  the  gray  matter^/Jos/f  r/or  root  zones — and  hence  hjivo  not  great 
length.     Other  sensory  fibres  are  grouped  in  a  narrow  band  near  the 
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posterior  longitadinal  fissure,  forming  the  cfihtmng  of  fJoV,  while 
oilier  aeta,  forming  ihe  stvoalled  direct  cerebellar  tract  and  thf 
mlumiu  of  Oowem,  are  situated  in  tlie  periphery  of  the  iRtmil 

POIUIDDK. 

A  l4wioo  of  the  rord  involving  the  severance  or  destruction  of ' 
tbnw  centripetttl  fibres  will  be  followed  by  gray  degeneration  of  tlir 
entire  posterior  columns,  and  the  cerebellar  tract,  and  the  colamiis  of 


Pm.  U(l— Ancmnui  OUT  DwHJcvxinos. 
Section  ol  eufti  lnc«rvtcil)n«loa,abO«tac*KUi)d>iTdcKen«mi<iofrdttalBiiiorlBUMdaml 
ngloa  ef  tlclib^™  to  t^vaty  monUw'  4iii«Uaa.    A,  oolnnua  «<  0«il ;  K  vrnmUii  tntpi ; 
C  «>liinayi«f  Oo«m  (antcro-lBtcMlaMndtaf  max   DlwmtnmisVMUMaini'HWlbj-Dr, 
InVandicMn. 

Gtowen*  for  a  sliort  distnnco  above  the  lu«ion.  The  fibres  of  the  po*' 
lorior  root  zone  being  short,  however,  tho  dcgcnorntion  will,  jit  a 
isliort  distuuoe  above  the  lesion,  become  limitL-d  to  tJie  coluiuits  of 
GoU,  the  direct  cerebellar  tract,  and  the  coltuuua  of  Oowors  iu  the 


Fib,  lOO.-AaoisDnta  Orat  DMBmouTlas. 
A  amall  porlltm  (miu  kcIk"  "f  AnnotrmnX  rrKton  of  cord  ibuwa  In  FIr.  ISt,  Uoi*  UtUf 

DiAjfti&nci].    A,  ni>riii&L  Dtm?  rlbrvi;  U.  dL<i;«LcmtM  arr«. 

latcrtLl  columns  (l^^g-  l^'O-  Tl'o  degeneration  may  be  traced  aloniy: 
the  columns  of  OoU  to  the  rcstiform  Ixxlics,  and  iu  the  cerebellaj- 
tnurt  to  the  ctTObollum.  Lesions  iiivohnug  the  entire  thiclenesa  of 
the  cord  will  produce  biluteml  dcgpuenitiom!. 

It  should  be  borne  in  mind,  iu  looking  fur  those  socondttry  IceionM, 
that  they  are  not  developed  until  considerable  time  h(i«  olapM^I  taiw* 
the  development  of  the  primary  lesion,  and  that  when  small  orvitA 
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are  involved  they  are  lutmlly  incuii^picuous.  In  any  event,  thu 
Imiona  are  apt  to  be  more  cvitUmt  to  th«  nukml  eye  in  spodint'ijs 
lianlunvd  in  cliromic  Huida  than  whcm  fretih,  and  microifCoiricat 
oxamiuatiou  Is  often  neceBsaiy  for  their  recognition  (P'ig.  ICO). 

IKFLAHUATIOK. 

Acute  ^fnetitis. 

This  lesion  of  the  spinal  eord,  which  ia  aomotim«fl  distinctly  in- 
thunnintory  in  character  and  sometunes  of  a  degenerative  nature, 
is  usually  confined  to  a  comparatively  limitwl  1ongitn<linnl  extent 
of  the  curd,  and  hcnc«  is  sometimes  called  traiisveme  myelitis. 
AVhen  the  cord  iti  reinovtMl  and  laid  upu»  thw  ttiblv,  if  the  l«;nuR 
is  marked,  n  flattonint;  of  the  cord  at  it»  scat  may  bo  olomrvttl ;  or 
on  pos^g  the  finger  gently  along  the  organ  the  affected  Mgtnout 


Fls.  ISI.— DnwxKiunED  Tnwet  raim  Aoim  ■(■um. 

mil  be  found  softer  tlian  the  rvxi  of  the  cord.  On  making  a  section 
through  the  diseased  portion  the  nerve  tissue  may  he  white  or  n-d 
or  yi'Ilowish  or  grajish  ;  it  may  be  quite  (imi,  hut  is  usiuilly  more 
or  li'-<3  s<ifloni.Kl  and  sumclimes  almost  difflu<^nt.' 

MicrcMcopicuI  cxaminatiun  shows  diiToivnt  nfipearances,  depend- 
ing upon  the  stage  of  the  inflamnuitory  or  degenerative  process. 
There  may  l>e  mutrh  hloixl.  or.  if  the  legion  has  existed  for  son>e  tinte, 
blood  pigments  ;  also  fragments  of  more  or  less  degenerated  ner\'e 
fibres  and  cells  (tig.  l)!!),  myeUn  droplets,  free  fat  granules,  and 
larger  and  sinalli-r  r<41s  fille<l  wilh  fat  granules  ((.iliige's  it)riium'W), 
pus  ci'lln,  gniiiuliir  miitter,  m-uroglia  cells,  and  ^oinetiiucit  coriKira 
ainylac«a.     Tho  viirioun  it  nn  hi  nations  of  tlmto  elvmonts  give   lin' 

■  It  thoutd  b«  ranei&bercd  Ibat  «  mMbaalcal  tnjurj  to  Uie  cord  fn  letnonl,  nidi 
M  cmtbins  or  bmlvEng,  may  reduce  the  iu jurtd  porUon  lo  a  pulpy  cowriWawa  uid 
Uius  prodHca  •ppMrancc*  •om«wliiii  nimll&r  to  thoto  of  mom  fona*  of  tolluiuMtoiy 
■oftenlDf. 
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to  tlio  (liffi'iTtnt  (fTos*  (Hiju'Mmnivs  wlik-li  tin-  fTiVi-n.stvl  (Mirt  presents. ' 
In  earlier  stages  uf  the  losiuu  tht*  IjIixkI  vftis>_'!s  muy  bo  dilated,  tb« 
nerve  fibres  and  cells  itwollou ;  or  tJio  wiUl«  of  the  blood  Teasela  may  j 
Iw  thirkeiied  or  fattj'. 

Tlio  losinn  in  apt  to  eommence  in  the  gray  matter  or  at  it«  edgv. 
and  then  oxU^nd  first  laterally  and  afterward  upward  and  down* 
ward. 

In  a  certain  nutnlwr  of  caiuiK  tbo  dogenoruted  material  may 
abttoi-bed  and  a  cicatrix  or  erst  furmed.     In  the  letist  extensive  f[inu!i 
of  the  losion  there  is  apparently  a  regeneration  of  the  nerve  fibres j 
and  a  reatoration  of  the  functions  of  the  cord. 

Socondary  ^ay  degeneration,  both  ascending  and  dtiwondiu^,] 


ebonini!  dppmmlAl  area  in  aniorlor  comiu,  with  ntrnpli}'  et  gnj  tnstMT,    A.  Mttvpfale 

rceloD  OVclKon't  luiriiikitiiyUn  hIaIiij,    )<|>>i-Juiiin  pn'twrol  l>r  Dr.  Im  Vui()lc«Ciai. 

may  occur  in  this  form  of  myelili:*,  varjing  in  extent  according  to 
the  size  of  the  primarj-  lesion. 

Acute  diaHeminalvd  Myeliiis  runs  a  rapid  course,  and  proves] 
fatal  ma  Bhort  time.     The  inflammation  involves  nearly  the  whole' 
length  of  the  cord,  but  is  moiv  intense  in  Bi*nio  phtces  tliaii  in  others. 
The  cord  is  swollen  jtnd  congt-sled,  it  is  infiltrated  with  pus  cella,  tli«  ' 
Oounoctive- tissue  framework  is  swollen,  and  the  nerve  elements  aro 
degenerated. 

Poliumijelilia  anterior  (Myelitis  of  the  anterior  Iiorns),—Tim\ 
name  is  ajjphed  to  a  group  of  cases  which  are  cUaraclerized  by  clim>  | 
cfti  symptoms  imlicating  clumges  in  the  anterior  gray  comna.     The 
diseuw  <K'cnr8  buth  in  children  ttnd  in  adnlta,  and  varies  in  the 
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Mivi'rity,  iicutoa««»,  »iit)  iliimtinn  of  its  symptoms.  In  nuinycuiH^ 
there  ut  comptutu  nxruvvry.  tiutl  tlit'ii  we  iiittst  suppose  tliiit  the 
changes  in  the  nen-ous  tissue  wcro  nut  clestriiirtive  in  their  charac- 
ter. In  oilier  caaeH  the  symptoms  »re  more  penuaiient,  indicating  a 
ilctflnictjve  lesion.  From  the  autopmes  so  far  recorded  we  leom 
that  thu  k-Hion  iH  moAt  frcipient  at  the  hniitutrand  wrvioal  oiilarg* 
meitts  of  the  cord,  but  may  owur  anywhere,  and  isoften  in  saittfrotl 
(tatches  {Fig  103).  Tliera  id  degeuerotiou,  shrinkage,  pigmentation, 
and  atrophy  of  the  ganglion  colls  in  the  anterior  gray  comua  (Fig.  IB!!). 
There  may  be  an  increase  of  connwrtive  tissue  in  the  gi-ay  comua 
anil  ill  the  anterior  and  latent!  cohmmtt.  There  may  be  di-gonera- 
tion  and  destruction  of  a  consuderahle  |)art  of  IJie  anterior  comua ; 


^ 


FM.  ■«.— nn-IOKTIUTI*  limdUMt. 

HioMut  panloa  of  Fig.  iita  at  t^xr,  ot  aOMMd  um.  owiv  blchlr  nuvnM«d.  A.  wmnl 
(UcUon  oella  ■urroundM  bj  Bone  lltny*  :  B.  4<aMMMed  owtUco  cella ;  C  Knaubr  mmhoi  M 
lilMe  or  kukIIoii  ocILi  :  D,  null  ovtcy  ernitalnliiR  Ikatd. 

there  may  ho  atn)pliy  of  the  antcriw  oerve  root).    The  conl  inay  l*e 
vowidcnilily  distorted  as  tito  rosult  of  the  lesion. 


Ckronie  ifjfeh'fis. 

Chronic  Iniersiitiai  .l/"y<»/f7i'j».  — Under  this  heading  are  em- 
hraced  a  variety  of  Icsiong  which  prohubly  differ  from  one  another 
mmicwlmt  in  the  nature  of  the  chaugra  involved,  but  more  in  the 
(twit  of  the  diseiise.  We  shall  consider  without  special  claswfication 
the  most  importjuit  forms. 

Chronic  Trtttimrcrse  iVi/e/iVjs.— In  certnin  fne«8  of  pressure  on 
the  Ftpinul  cord  from  a  tumor  or  from  displacement  of  the  bones  of 
the  vertebral  column,  etc.,  insteud  of  becoming  softened  or  andergo- 
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iiig  acute  inflamiiiHtorj'  chtingc!^,  ilio  cord  l>Ofumi-(f  tlio  if*«t  of  a 
cAlized  f(>nnatii>a  uf  Qew  couuective  ti»su«,  trilli  cou»M:utiv«  utrujibyl 
o(  more  or  lens  of  the  nerve  el^nente  in  the  gray  and  white  matt^r^f 
Tliu  uon]  l)CCoiiU!!S  iti  thU  way  hnrder.  and  gomctimeH  sbi-unkt^u  iit 
tile  nitat  of  lesion,  tind  gmyifdi  in  <x>lor.     Tbi«  chnngi^  niny  bo  fol-j 
lowed  by  ascending  and  desix-nrliiig  gray  dt-generatioii. 

^fuU^pte  Scientsis.^This  lesion,  i^imilur  tn  its  nature  to  multir 
[tic  ucli-nwis  of  the  brain,  and  often  oct-nrring  with  it,  swins  to  belong, 
like  other  chronic  inllamnmlions  of  the  cord  considered  in  this  Hiictiiiti,| 
to  the  group  of  chronic  interstitial  intlaiiiniatioiis.     It  contti^t^  in  th< 
formation,  in  more  or  le«s  numerous  scMttvred,  circiimscribod  ureasJ 
of  new  connective  tissue,  apparently  derived  from  the  neuroglia. 


ft*  IW.— I*ti»muaii  Sfikiu.  ScLKiiLiin.    i:p,--i.-  dorwl  nrIoo. 

The  formation  of  new  coniiwtivc  lisiiue  is  Jiccoinpanied  by  degen?^ 
ration  aiKl  atrophy  of  Iho  iiorvo  fibres  and  ganglion  celht.  "Whether 
tlie  formation  of  new  coimoctive  tissue  is  primary  and  the  atrophy  of  1 
the  nerve  element*  secondary,  or  vice  versa,  it  ia  difficult  to  say. 
Tho  new  connective  tLisue  consists  of  the  clianietoristic  branching 
neuroglia  cells,  surrounded  by  a  more  or  k-ss  dense  network  of  line 
tibrill.'e,  many  if  not  most  of  which  »eem  to  bo  branches  of  the  neu- 
roglia cells.  Corpora  amylacea  and  sometimes  fat  droplets,  either 
free  or  containol  in  cells,  may  lie  presi^nt  in  the  sclerosed  areas. 

Tho  arejis  of  sclerosis  may  involve  both  gray  and  white  mattor. 
and  may  be  very  small  or  large.  If  very  small  or  in  early  stages  of 
formation,  they  may  not  be  recognizable  by  tlie  naked  eye.  but  when 
viidble  they  are  graj-ish,  tramiluceiil,  aud  lirmer  than  the  surround* 
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ing  iiseuo,  and  rm\y  or  may  not  present  a  dvprossed  surfa<^ ;  they 
aonwtimes  project  above  the  general  lovvl.  Tbo  cause  i.f  thin,  aa  of 
other  foruut  of  so-calleil  idiiip»thic  iiitcratitial  my^^tis,  in  ver}'  ah- 
Bcure. 

Posterior  Spinfil  Sclcro.-*i:i  (!j>tc<nnotar  jif<txia).~Ti»»  Wiou 
con^nts  esflMiitiiUly  in  ii  dugcueratiou  and  atri»])hy  of  the  livrvo  fibren 
and  «n  incrca!»«  of  connective  tisKue  in  Iho  |»u»terior  coluuiiis  of  the 
-ipinid  cord  (Fig.  hH).  Not  iiifix*qucntly  tlie  iM)steri<ir  i»rtion  of 
the  laleml  colnmns,  the  iw^teritir  roots  and  cNirniui.  are  also  in- 
volved. Exceptionally  a  largo  pnrt  of  the  hiteml  columns  i»  in- 
volved, and  also  the  anterior  coruua.  The  chaugn  nsaally  commen- 
ces in  tluil  portion  of  the  posterior  cduuins  bordering  on  tiio  po^te- 


A  poftlaii  af  Klotatd  uh  ihowD  In  FIc.  IM.  mora  bichir  ■aiTillh'l    ■>•  ■>**  fam«d  cea. 
DMtlTa  ttme:  b,  blood  v«bkUi  c  utm  ftbim:  A,  ttrapbtrd  tmm  flhn*. 

rior  comna,  bnt  may  involve,  osabove  8tat<'<I.  the  adjacent  jtarts.  It 
b  usually  nu»t  marked  in  thti  lower  dorsitl  mid  luniliiir  n-gionv. 
Tho  flcleruMtii  nuty  extend  upward  to  the  restiforni  bodies,  but  in  the 
c*rvic«]  r9§pon  it  iJi  apt  to  bo  confined  largely  to  the  colunuut  of  GoU. 
attllough  there  arc  exceptions  to  this. 

When  the  legion  is  well  develojied  the  pia  mater  over  the  affet-ted 
area  is  usually  thickened  and  adherent  to  the  cord.  In  its  early 
ittngettthcrv  may  lie  no  change  evident  to  the  nakeil  eye;  but  whrri 
wlvoncod  the  ponterior  colunuiK  may  appeur  i^oniewhitt  depr^wcMl, 
and  grayUli  and  firmer  tbim  the  rest  of  tho  on).  The  niJcpRK'OpicHl 
apjicarances  varj*.  depending  upon  tho  stago  and  extent  of  th«  Iwkiu. 
The  walls  of  the  blo(xl  ves.sel8  may  be  thickened  :  there  is  more  or 
I«s8  new  oonnective  tissue  consisting  of  neuroglia  cells  and  verj' 
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nameroufi  interlacing,  delicate  fibrils.  There  ma.y  be  nmberoiiB  corr 
pora  amylacea  and  fat  granules,  either  free  or  collected  inceUs.  The 
nerve  fibres  may  be  numerous,  but  separated  more  or  less  widely  by 
the  new  connectiTe  tiBsue,  or  they  may  be  very  few  in,  number  and 
irregularly  scattered  through  the  new  tissue  (Fig.  165).  The  atro- 
phy may  involve  the  fibres  of  the  posterior  nerve  roots  and  comua, 
and  even  the  ganglion  cells  of  the  latter. 

According  to  the  recent  researches  of  Lisauer,'  the  colamnsof 
Clarke  in  the  dorsal  r^on  show  in  this  disease  a  very  constant  and 
marked  diminution  in  the  number  of  delicate  fibrils  which  under 
normal  conditions  surround  the  gai^Iion  cells. 

In  the  rare  cases  in  which  the  sclerosis  extends  to  the  lateral  col- 
lunns  and  to  the  anterior  comua,  the  minute  characters  of  the  le- 
mans  are  the  same. 

There  are  other  leas  important  and  less  well  understood  forms  of 
sclerosis  of  the  white  matter  and  degenerative  or  inflammatory 
changes  in  the  gray  matter  of  the  cord  ;  but,  so  far  as  we  know,  th« 
character  of  the  l^ons  is  essentially  the  same  as  those  above  de- 
scribed, except  in  their  distribution.  They  are  associated  either  with 
paralysis  or  changes  in  the  muscles,  and  the  secondary  changes  are 
for  the  moBt  part  better  known  than  the  primary  alterations  in  the 
cord.  Such  lesions,  which  the  scope  of  this  book  does  not  permit  us 
to  enter  into,  are  lateral  sclerosis,  peripheral  sclerosis,  the  lesions 
involving  muscular  atrophy,  etc. 

Stilitanj  tubercles  and  guininata  mny  occiiT  in  the  spinal  cord, 
hut  ai-e  not  common. 

TDMOKS. 

Cysts  may  ixicur  sis  a  roHult  of  sof  teninj?  <»r  from  unknown  causes. 
Sometimes  very  long,  narniw  canals  are  found  in  tiie  spinal  conl. 
evon  reaching  iienrly  iU  whole  Ittij^tU.  Sotno  of  these  arc  eridently 
the  dilat«d  central  canal,  as  they  are  lined  with  epithelium.  Others, 
however,  have  l>een  found  l^ehiiid  the  central  canal,  and  their  mode 
of  origin  is  unknown. 

In  the  pia  mater  of  the  cord  are  sometimes  found  small  fibro- 
mata, osteoinata,  and  liponiata. 

Kiidotlieliomata,  of  the  siuno  tyj>es  as  have  been  described  as  ex- 
isting in  the  pia  mater  of  the  br.iin,  are  much  nioi-o  rarely  foiiiul  in 
the  pia  mater  of  the  cord. 

A  fatty  sai-conia"  of  the  pia  niafer  whidi  infiltrated  the  cord, 
formed  a  tumor  as  large  as  a  filbert,  and  had  for  twelve  years 
eause<l  gradually  iTicn'asiiig  jwraplegia,  has  I)eeu  (Uwcribed. 


'  Fortscbritto  ikr  Mnliciii,  IJil.  ii,.  No.  4,  1B84. 
'TniDS.  Lond.  Pftth.  Soc,  zxxix. 
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Three  curioua  casea' of  diffiiae  wLrooniaof  ihe  pia  itiaterof  tlio 
whole  leiiffth  of  tlie  cord  are  recorded.  They  mx'urrwl  in  girls  ot 
Ai,  l(j,  mid  Ti  yvnn  uf  iigo.  Iii  micIi  ou^v  Uie  pia  m)iU.T  uf  the  whoto 
l<;ri)^h  of  tliu  curd  wiis  diffusely  thickened  luid  xtudded  with  Dodulcm. 
Ill  tvro  of  the  ctisen  the  growth  waa  composed  uf  round  (.-ella,  in  the 
third  case  of  large  eadothelial  calls  arranged  in  alveoli.  In  two  of 
the  caoea  the  clinical  symptoms  lastoc]  only  for  alwut  three  weeks,  in 
tln^  third  case  for  fivn  iiioiith».  Tho  u*;uU'in'!*ei  of  the  syiuptoms  wan 
»\u:\i  a»  to  indicate  tho  vxistoncv  of  Hpinal  iiieiiingitiit. 

In  the  Bpiaal  cord  it»elf  gUomata,  Bbroinutu,  Mirconialit,  glio- 
tuirconiatu,  and  aiigio-ttarcoinata  occur  but  rarely. 

When  gliotnalH  or  gUo-sanximata  do  occur  in  the  spinal  cord,  the 
new  growth  is  apt  to  extend  for  some  diatance  lengthwise  in  the 


tortad  uid   atropliial  ETay  oitMMncr  uC  mau^or  eonuMi   C,  tnOMr 
oailtr  In  ooM,     Dmini  trun  (pacinun  prepand  tir  Dr.  Van  Okaon. 
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d  and  to  ho  attoudud  witJi  the  fonnation  of  a  cuTity  ;  this  condi- 
lon  m  usually  di.>ecrilw>d  under  the  name  of  uyringomyeliu. 

HYK1NHH»IYRMA. 

Thix  lesion  of  the  rtpiniil  eonl  comtist*  in  tlio  formation  of  glio< 
loiitous  or  glio-sarcomatouM  tissue  in  the  vicinity  of  the  ceutrid 
canal,  and  its  subsequent  partial  dimntegration  with  the  fonnation 
of  one  or  mon>  f!i\'itie«  within  the  suhstance  of  the  cord  (Fig.  16*). 
These  caWtio?*,  which  are  tilled  with  duid,  vary  grt.>atly  in  size,  shape, 
and  extent,  and,  while  usually  itituated  in  the  central  region  of  tlie 
cord,  they  may  luvoive  the  luiterior  and  [KWl^'rior  ooniua  and  invade 
the  posterior  columns.  There  may  be  two  commuuioilingcavitiesi, 
and  these  may,  but  usually  do  not,  open  into  the  central  canal.    The 
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longitudinal  extent  of  these  cavitiea  Taiies  greaUy.  The  lower 
cervical  and  upper  dorsal  r^ons  are  most  frequently  involTBd.  The 
cavity  is  usually  lined  with  tissue  somewhat  denser  than  that  which 
makes  up  the  bulk  of  the  tumor.  The  gliomatous  or  glio-saroomatous 
tissue  which  forms  the  basis  of  the  lesion  is  syringomyelia  probably 
originates  from  the  layer  of  neuroglia  which  surrounds  or  extends 
away  from  the  central  canal. 

Syringomyelia  is  frequently  mistaken  for  hydromyelia  (see  below), 
which  is  a  congenital  malformation,  and  in  which  the  loi^tudinal 
cavity  in  the  cord  is  at  some  period  lined  with  epthelial  cells. 

There  seems,  furthennore,  to  be  a  class  of  lesions  of  the  cord, 
usually  classed  as  syringomyelia,  in  which  cavities  of  various  forms 
co-exist  with  a  tumor  In  the  vicinity  of  the  central  canaL  But  these 
cavities  do  not  appear  to  be  formed  by  a  breaking'down  of  the  tumor 
tissue,  but  in  some  other  way  as  yet  little  understood. 

UALFORHATIONB. 

The  spinal  cord  may,  in  so-called  monsters,  be  douUe  either  in 
circumscribed  portions  or  over  a  large  part  of  its  extent.'  It  may  be 
unusuedly  long  or  short,  or  it  may  be  absent  altogether  {amyelia). 
This  usually  occurs  with  anencephalia.  Under  these  conditions  a 
long  connective-tiaBue  sac,  filled  with  more  or  less  fluid,  may  occupy 
the  spinal  cfinal. 

Hydromyelia  {Hydrorrhachis  interna). — This  abnormidity  con- 
sists iu  the  dilatation  of  the  central  canal  of  the  spinal  cord  by  fluid 
(Fig,  lti7).  This  may  be  moderate,  or  so  extreme  that  but  little  of 
the  Hubstancti  of  the  cord  is  left  as  a  thin  bIicII  around  the  central 
cavity.  When  they  have  not  been  destroyed  by  atrophy,  epithelial 
cells  may  be  found  lining  the  cavity. 

HydrorrhitdHn  externa. — In  this  lesion  there  is  an  accumulation 
of  fluid  between  the  meninges  of  the  cord,  causing  more  or  less 
atrophy  of  the  bitter. 

HydroniyHocele  —  Spina  bifida. — In  the  majority  of  cases 
hydrorrhachis  ia  accompiinied  by  a  more  or  less  complete  lack  of 
closure  o£  the  spinal  canal  posteriorly,  so  that  the  collections  of  fluid 
within  may  i)<)U('li  outward  through  the  opening  in  the  form  of  a 
S)ic.  The  Hiic  may  be  covered  by  sldn,  or  this  may  be  absent,  either 
fnwn  the  beginning  or  as  a  result  of  thinning  and  rupture.  The 
walls  of  the  sac  may  consist  of  the  dura  inator  and  pia  mater,  or,  in 
cases  of  hydrorrhachis  externa,  of  the  dura  mater  aloiio ;  when  both 


'  AcconliDg  to  T'iin  Qitton,  the  apparent  doublings  of  the  Epiual  cord  which  have 
been  frequenlly  described  in  adults  are  due  to  brulecs  and  iajurles  of  the  cord  In- 
flicted, after  death,  during  or  fiubscquent  to  lis  removal  from  the  body  by  iustnimeDta 
or  b;  iacautious  handliog.    New  York  Uedical  Journal,  189S. 
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arc  present  they  are  usually  more  or  less  fused  topether.  Inaide  of 
the  inembraiieH  of  the  sac  tliere  may  be  a  eh^l  of  diBteiidetl  iierve 
tii^ue  of  the  cuitl ;  or  the  spiiutl  cord  may  be  Bjilit  p<y*Ufrli»rly  and  th« 
«id«t  cmwth'd  uiiiewaj!* ;  or  there  may  ho  a  nidini<'nt*»r>' fnigmunt  of 
th»  cord  8ii»}ii<ndi-d  in  the  wic  or  attachf<l  to  tho  walbi ;  orthu  cord 
muy  be  but  littlu  chiingi-d  iiinl  roinfiin  intfide  the  epioal  canal.  The 
opeuinfCB  in  the  spinal  cantd  may  he  due  to  the  complete  or  partial 
aliBeiice  of  the  vertebral  arches,  or  more  rarely  the  sac  may  protrude 
through  oiH-ninjts  between  th«  completely  forrn<^l  arches.  8[iiiia 
bifida  nioKt  fni|Ufiitly  ix^curx  in  the  hmibor  and  sacral  ronions,  Imt 
it  may  occur  in  thu  donud  or  cer\'icul  nfpons,  or  the  ctiiuil  may  bo 
open  over  its  entire  lengtli.  Very  rarely  it  is  open  on  the  anterior 
«ur£ace.     The  protrudinfir  sac  may  he  very  amall  or  as  lai)^  ao  a 


no.  Itr — STMKUtnLU. 
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child's  iKiud.    Tlic  fluid  in  tW  auc  U  osuully  cleitr,  hut  may  Iw  turbid 
from  llocculi  of  dogenvratotl  nerve  tisKuu. 

THE  PERIPHERAL  NERVES. 

CHANOKS    IN    NKBVBS     AFTBB    DIVIBtOK. 

When  nerves  are  divided  or  a  portion  destroyed  by  injur}',  tiie 
nutrition  of  «'rtain  jiartfl  of  tho  fi)>rt<!t  tH  inti-rfered  with,  apparently 
bocHU^  of  their  !<epttralioii  fn>ni  their  ttMphicoeutres,  and  they  suffer 
dt.^>norntion ;  hut  after  a  time.  If  the  conditionii  bo  favorable,  they 
may  undergo  rc^nemtion  and  reatitiitioo  of  function.  Tlie  dcgene* 
ration  not  only  afft-cts  the  entiro  severed  porrion,  but  it  occur*  at 
nearly  the  muiio  tinio  in  all  pArttt.  The  degeneration  oun«iist«  in 
the  hroakiii^-up  of  the  medullary  BlicHtliit  into  variouhly  shaped 
<lropl«tft,  and  the  deconipusilion  of  th««w,  with  the  formatiou  of  fat. 
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which  limy  roriiaiii  for  somn  timo  viUiur  froo  or  enclosed  in  ceUs,  aud 
finally  be  abtu^rboil  {bl-b  Fig.  liiw),  Tho  ilxui  cylinder,  too.  is,  iamjiuy 
dWM  at  Iwist,  Timn.^  nr  liw.s  completely  destroyed.  Th«  neunlfiiiniii 
und  it»  luirK'i  do  m>t  (^cutii  iisuully  to  undergo  degeneratioii,  Imt  iiih/ 
persist  find  tuko  piirt  in  Oi«  regeneration  of  tlie  nerve  when  rostitti- 
tion  occurs. 

After  a  variablp  tiiiip.  if  the  conditions  iire  ftivorahle,  the  dirided 
ends  of  the  nervo  may  1m»  unittid,  iind  u  regeuvrittion  or  new  forma- 
tion of  nerves  in  or  alK>ijt  the  mtvorod  portiomt  may  octnir,  so  that  th» 
function  nwiy  V'  rusutnt-d.  Considorabh'  time  is  required,  fieijuenlly 
months,  for  tlie  completion  of  the  regenerative  procew.  Depeuera- 
tion  of  the  ULirves  not  only  follo^vs  mechanical  injuries,  Ruch  an  inci- 
flion,  crushing  or  tearing,  and  compression,  as  fwim  a  tmitor  or  dis- 
location of  the  Iwnits,  but  it  may  result  from  di<uiL-4e  of  the  special 
n«rv«  centres  with  which  iho  nei-vos  cemiiiuiiictite,  or  frorn  inthun- 
mation  uf  the  norvvs  tlu-niNfivcs, 

IXFI-AHMATHW. 

Acute    Exudative  .WnnVts. — Primary  anuto   in  Hum  i  nation   of 
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t'lo.  i<K.    DejcvEiUTio:!  or  Xkbvs  KinniM  is  Mt'i.TiPi-c  Ncjhitih. 
Frtim  a  i-iuu'  of  nU-uhol   ijuiwjiiliin,    ttpccloirn  >ta!u»I   wllh  Mmlf"  •cM.    The  br-ik«'ilown 
iiMdullsr];  choaUi  nii'l  tut  ilmjili-U  nm  KUItml  dwp  lilM^k. 

the  nerves  may  occur  as  the  result  of  injury,  or  it  may  be  secondary 
to  an  inflammatory  process  in  its  vicinity,  although,  owing  to  the 
dense  lamellar  sheatlis  and  the  sjiecial  bloinl  supply,  the  nerve  trunks 
may  eaca[>e  pai'ticipation  in  oven  very  severe  inflammatory  pnwesses 
in  surrounding  ti»!8U0S.  The  inrtanied  nerve  may  Ik>  nil  and  swollen 
aud  mBltratcd  with  scrum  and  pus  cell*.  Tim  pniC)'«.H  nmy  nndi-rgo 
resolution  or  terminate  in  gangrene  and  doitruction  of  the  nerve,  or 
it  may  become  chronic  and  result  in  the  formution  of  n«w  connective 
tissue. 

I>egeiierat.ion  and  n^^neration  of  the  nerve  fibres,  similar  lo 
those  above  do^crilxtl  as  following  di\-ision  of  nerve  trunks,  may  oo 
cur  in  acute  neviritis. 

Chrotiic  Interstitial  Neuritis.— This  is  essentially  a  chronic  in- 
terstitifd  inflammation  resulting  in  ilq  uicrenMo  of  coniuH-tive  tissue  in 
the  nerve  sheath  and  intrafascicular  hands,  Ab  a  result  of  this  the 
nerve  fibres  undei^to  ati-ophy  from  jiressure  ;  the  medullary  sheath, 
and  finiilly  tho  axis  cylinder,  Iwing,  in  more  or  less  of  the  fibres,  par- 
tially or  completely  destroyed. 
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yfulfiple  yenriiU. — Under  o  varioty  of  ooiiJltiornt,  siioli  na  ex- 
jKisiire  to  colli  and  wet.  overexertiou,  jKiwuiiing  Viy  ak-oliol,  Jirsouic, 
Iwwl,  etc.,  and  in  connection  with  tho  acuto  iiifoctioua  (liiM.tu>(^--s  a  de- 
gcTK'rntion  of  tlio  n«n'o  fibres  in  various  purt»  of  the  body  may  occur 
(Fig.  IflH),  wliiidi  may  be  acroin|«»iied  with  or  followed  by  prolifeni- 
tivu  cliantjos  in  the  iiuviriU'iiiiiia  cells.  R«*gi^iioration  of  the  affected 
nervo  fibres  may  occur  under  thi.^90  conditions,  u»  after  oxpcrimental 
division  of  the  nerves,  leiulinf^  to  their  rvKtitution.'  In  tamo  fonii8 
oC  mnltiple  neuritis  the  inHammiitiuii  is  exudative  in  character,  and 
now  cells  of  various  forms  are  found  within  and  between  the  nerve 
fibros.  Tho  exa«'t  jiart  which  tli«  neurilemma  and  other  intrafasci- 
calar  ooUx  play  iii  tho  inflammator}-  and  rE^n«rAtive  changed  of 
nerves  is  not  yet  very  fully  made  out. 

Syphilitic  and  Tubercular  Inftammution  of  the  nerves  is  not 
common  except  at  their  central  ends,  in  connection  with  umilar  in- 
fiainmations  of  tho  meninges,  or  when  they  are  secondarily  invoIve<I 
in  coniuwtion  with  thftse  inHamuialions  in  neighboring  tissues. 

Leprous  Jtiflniiimafion. — This  cimMsts  in  the  fi>riniiti<m  within 
tho  ncrvo  of  inaiwus  of  iiow-form<?il  tiwuc  suMnvwhat  rvMcmbling 
^ituubition  tisnui',  iu  whos>j  cells  multiludiM  of  characteristic  bacilli 
are  uniformly  found  {nvti  Leprosy).  It  coustituto!)  the  variety  of 
leprosy  knowu  lut  lepra  atuesthetica. 

Ti;UORit. 

Tlio  tumors  of  tho  iiervps  am  «uch  aa  coosist  largely  of  or  com* 
tain  now- for  mod  nerve  tiiwiii'-^/rM*  uetiromala  ;  and  the  so-called 
/alsc  ueuromata  (Figs.  I'i.i  and  134),  which  are  for  the  most  part 
Jibromata  or  wij/.ro»H(i/<i  of  the  connective  tissue  of  tli©  nerve. 
MffTO'sarcmnatit  are  less  oommon,  and  primary  sarcomata  rans 
The  nen"e8  may  be  secondarily  invoh-ed  in  sarfomttta  or  cardno- 
mata,  though  not  infrequently  nerves  pH8«  tliruugh  these  tumors 
withiHit  iM'iiig  in  the  least  involved  in  th<'irptvuliiir  structure.  Pal* 
tauf  ]um  rcci'utly  ihw^ril>ed  hs  endotheliomatii  rare  toiuora  of  the 
ghuiduhk  carolicji.' 


UETnODS  OF   fKBPAKATIOIf  OF  KBKVB  TISStTB  FOR  MICROSCOPIC AJj 

STUDY. 

Thogonwol  methods  of  hardening  have  already  been  givon  on  piig(<« 
1*1  aii<l  I&  Forininuto  study  there  is  no  one  method  of  gaining  tuid 
mounting  upon  which  we  can  rely  exclusively  for  the  Mudy  of  all 


■ConauU  Starr,  "Mttll);>li)  Nourilia."    The  Hhldtctoa  OoldMiifili  Loclun 
1887.    Trani.  New  York  PBtholoiiiral  8ocl«ty.  t8A;,  p.  I. 
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leflionB.  A  preliminary  vxnriiiitiitiou  of  (irojw  of  infiammoinrff  »of{- 
f*KiHj/,  orof  the  liiMintegralt'd  tiiwuo  in  (tpoplcdic  clofs,  or  of  tlio 
n«w-fonned  tJaaue  in  chronic  hivmorrhagic pachymeningitis  inter- 
na, may  ht^tniulohy  tea«iHj?(K>rtionaof  the  affected  tissues  in  on^-half- 
per-ceut»)tlt  !^i)hitioi).  Or  tlie  tiRsuf-s  in  tlii-i>e  Icsionit,  <irin  any  others 
in  whioh  f»tty  (k-gi-iu'mtion  i»  sMspeciwl,  may  bo  phtood  for  twenty- 
four  hour*)  in  one-pf/r-t'^-tit  ttijiivoii^  solution  of  osinic  acid,  and  then 
washed  and  tviised  in  ^Ivferin.  In  this  way  the  myelin  and  tho  fat 
will  be  stained  bro\vn  or  blnck.  Sec;oiidary  and  otlier  d<.'^n«r«ti<»ii* 
of  aiedullated  nerves  may  be  studie<l  by  snaking  the  nerves  ffir 
twvnty-four  hours  in  ono-per-cent  solution  of  osniic  acid,  and  then 
ittainiug  with  pirro-oanuin  and  tMi^in^  and  niounling  in  ^lyeerin. 
Suppurativo  inflaninintioti  of  tho  conlral  nurvoii-s  fy-stoni  and  its 
menibruums  or  tho  contuHjtJvi'-tisxuo  vhunj^  in  yi'iioral,  may  be 
studied  in  sections  from  tlio  tissui-s  lutrdened  in  Miilk-r's  fluid  aind 
alcohol,  stained  double  with  bieuitttuxylin  and  eosin  (see  pfl)p>  'i^)> 
and  mounted  in  Canada  balsam. 

A  very  useful  method  of  staining  sections  of  nerve  tiHsne.  Mpe- 
dally  of  the  brain  and  cord,  is  that  knciwn  as  Weigert's  hatinatox}'- 
lin  uiL'tliod.     Tho  tissuo  is  fli-st  wHl  hjirdciR-d  in  Milller's  Huid. 

BloL-ks  of  tho  lianlitnod  tiswuo  iiroi'mliwldol  in  wlloiiHn  and  8«v- 
tiona  made  in  the  usiml  way.  The  set-tious  are  first  soiikwl  for 
twenty-four  hc)urH  in  a  saturated  ikjuoouh  solution  of  iioutral  cuprio 
acetate  diluted  with  an  oquiil  bulk  of  water.  They  are  now  thoroughly 
washttd  twice  in  water,  theu  in  alcohol,  and  then  are  tiansferred  to 
tho  hroioatoxyliu  solution,  made  as  followtt : 

Ha>niatoxylin  crystals 1  gra. 

Alcohol,  97  per  cent lOc.c. 

Water 90    " 

Saturated    aqueous    solution   liithiuni  Car- 
bonate     )    " 

In  this  solution  the  sectiona  remain  for  two  hours.  (If  the  finer 
flbrefl  of  tUe  cerebral  cortex  are  to  be  brouglit  out  Hie  fwrtions  intist 
remain  for  twenty-four  hours  iu  tho  haiintttoxyhn  sohitinn.)  Tho 
wctions  are  now  thnrouglily  wiuth.-d  in  two  or  thrw  watcnt  and 
tranafoired  to  tlie  bleaching  utolutiou,  composed  as  follows  : 

Potassiiun  Ferricyanid 3..5  gni. 

Sodium  liiborate. , 2.      '• 

Water SOO       cc 


In  this  fluid  the  sections  discharge  a  brownish  color,  and  they 
remain  in  it  until  tho  gray  inattor  has  a  distiuct  yellow  color  and 
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the  white  matter  is  bluish-black.  The  time  required  to  produce  this 
effect  varies  considerably,  but  is  usually  from  one-half  an  hour  to 
an  hour.  The  sections  are  now  washed,  dehydrated  with  alcohol, 
cleared  up  in  oil  of  cloves  or  oil  of  origanum,  and  mounted  in 
balsam.  The  sections  may  be  stained  in  alum  carmin  before  de- 
hydration, to  bring  out  the  nuclei. 

In  sections  stained  by  this  method  the  gray  matter,  connective- 
tissue  elements,  and  ganglion  cells  have  a  yellow  or  yeUowiah- 
brown  color,  the  axis  cylinders  are  uncolored  or  have  a  alight  yel- 
lowish tint,  while  the  medullary  sheaths  are  bluish-black  or  black. 

To  demonstrate  the  presence  of  miliary  aneurisms  in  or  about 
apoplectic  clots,  it  is  usually  necessary  to  macerate  the  brain  tissue  in 
water  untU  the  nerve  elements  disintegrate,  and  they  may  then  be 
washed  away  under  a  stream  of  water,  leaving  the  blood  vessels 
with  their  aneurisms  exposed. 


THE   EESPIRA.TOET   SYSTEM. 


THB  LARYNX  AND  TRAGHKA. 

IfAUORUATIONS. 

The  larynx  and  trachea  may  be  entirely  absent  in  aoephalia  mm- 
eben.  The  larynx  may  be  abnormally  lai^  or  smalL  The  ejHg'lot' 
tils  also  may  be  too  large  or  too  small,  or  may  be  oleft.  There  may 
be  communications  between  the  trachea  and  the  CBSopbagus,  and  then 
tiie  pharynx  generally  ends  in  a  cul-de-aac,  and  the  oesophc^s  opesis 
into  the  trachea.  There  may  be  imperfect  cloeure  of  the  original 
branchial  arches,  so  that  there  are  fissures  in  the  skin  leading  into 
fistuhe  which  open  into  the  pharynx  or  tracbetL  The  fissnie  in  the 
skin  is  small  and  is  situated  about  an  inch  above  the  stemo-claTioU' 
lar  articulation,  usuiilly  on  one  or  both  sides,  more  rarely  in  the  mid- 
dle line.  Individual  cartilaReB,  as  the  epiglottis,  or  one  or  more 
rings  of  the  trachea,  may  be  absent,  or  there  may  be  supernumerary 
rings.  The  trachea  may  divide  into  three  main  bronclii  instead  of 
two,  and  in  that  cjise  two  bronchi  are  given  off  to  the  right  lung 
and  one  to  the  left.  The  trachea  may  be  on  the  left  side  of  tlie 
oesoph^us  or  behind  it 

INFLAMMATIOX. 

Acute.  Catarrhal  Laryngitis. — This  occurs  as  an  idiopathic  in- 
flammation, a»  a  complication  of  the  exanthemata  and  the  infectious 
diseases,  and  is  produced  by  the  inlialation  of  irritating  vapors  and 
of  hot  steam  and  smoke.  The  inflammation  varies  in  its  intensity  in 
different  ctisos.  The  mucous  membrane  is  at  first  cong^ted,  swol- 
len, and  dry  ;  then  the  mucous  glands  become  more  active  and  an 
increased  quantity  of  mucus  is  produced.  There  is  an  increase  in 
the  desquamation  of  the  superficial  epithelial  cells  and  in  the  pro- 
duction of  the  deep  cells.  A  few  pus  cells  are  found  in  the  mucus 
and  in  the  stroma  of  the  mucous  membrane.  For  some  reason  in- 
fiammation  of  the  larynx  is  frequently  attended  ^vith  spasm  of  its 
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muscles,  thus  producing  attacks  of  suffocation.  In  severe  cttSM 
cedeiiia  of  the  glottia  may  be  developed. 

A  ficr  death  the  congestion  of  the  mueous  membrane  frequently 
di8)ippotin(  ultogvtht^T. 

Chronic  Catarrhal  Laryngitis. — The  »urfac«  of  the  mucous 
membrane  is  drj-  or  coated  \vith  muco-pus.  The  opithoHuin  is  thick- 
ened in  some  pliices,  thinned  in  others,  or  in  places  eutin^>ly  destroyed. 
The  stroma  is  »omewhat  inSttrated  with  cells,  diffusely  tluckeued,  or 
fonning  little  papillary  hypertrophies,  or  thinned,  or  necrotic  and 
aloemted  (Kig-  i*'-'-*)- 

The  mucous  glands  arc  8Woll«n  And  prominent.     The  inHiunmn- 

^-■^■•""«    ■■*■    ■■"' 
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ria.  Wl— AX  Cuwt  «r  trs  Ldtfnnt  m  CumaiK  Cttjjomu.  LiantMTW.  x  oh  and 

tion  may  extend  to  the  perichondrium  of  the  cartilages  and  thus 
Caum  their  necrosis.  Tlie  most  wvere  fonns  of  chronic  laryngitis  are 
tbow  associated  witli  piihiionju-y  phthinis.  Some  forms  of  chronic 
larjTigitis  ^vith  tliickening  of  epithelial  and  submucous  tissue  are 
culled  }*ach Iff lennia  Uirijmjis. 

Acute  Suppuratire  Inftammatiim  may  attack  the  poeterior  wir- 
face  of  the  e)))g1otti8  and  tlie  nrii'opiglottidean  liganw^ntK.  The 
stroma  of  the  mucous  lucmbrane  is  swollen  and  infiltn>tt>d  with 
»eniin  nntl  pus.  Absccsiws  may  be  formed  in  the  stroma,  which 
ntpturo  internally,  or  extend  outward  into  the  neck,  or  into  the  wall 
of  the  phapi'iis  or  of  tlie  (E«Miphagu.s.  Suppnnitive  intlammatiou 
mity  accompany  catarrhal,  croupous,  tubercular,  and  syphiUtic  laryn- 


THR  BS8PTRATORT   SYSTEM. 

gitis,  inflaiiimjitiotis  and  injuries  of  the  pharrax  and  toiiitil^  ;  H  tOAy 
complicato  tyiilioid  fcwr  Hnd  the  other  infectious  diiit>iuw«. 

Croupous  Lartjnffitis  occurs  most  freiiuontly  nsonoof  the  le- 
sions of  diphtheriji;  it  compHrates  tho  exaiitlicinikla  iiud  the  infec- 
tious diseiwes.  It  is  prodm-ed  l>y  )hu  Bjicilhm  diphthvriie,  by  strep- 
tococci,  by  the  uibalation  of  iniUititi);  ga»e»,  hot  Kteam  or  snioko, 
and  by  the  intro(hioti(«i  of  forvign  boilies. 

Thi>  Diiiooiis  uiintibnino  ia  swollen  and  congeflted.  Its  mirfiice  ut 
ooated  with  fibrin  tiiid  pus,  and  its  Etroina  is  infiltrated  with  fibrin 
and  pits.  Tho  epithehal  cells  undergo  coagulation  nocroMn.  It  is 
uot  of IcD  that  there  is  iiecruMs  of  tlie  deeper  tissues. 


ria.  I  TO  — TwBmuL'na  luxTMiiTn, 

Syphilitic  Larj/Jiffitis. — Syphilis  often  causes  hiryngiti*.  The 
inflammation  mjiy  hiivc  tho  onlinaiy  chnnurtore  of  an  acute  or 
chronic  catarrhal  iufiammation.  or  it  is  n  productive  iutlaminntion 
with  the  formation  of  new  tissiie  in  the  stroma  of  the  mucous  mena- 
I>i'ane.  This  new  tissue  ia  principally  conipiised  of  small  cells,  which 
often  degenerate  and  die.  In  this  way  tlie  nincons  membrane  of  tho 
larynx  uud  the  tissues  beneath  are  thicVcnod  in  *imo  places  and  de- 
stroyed in  others,  thejw  I'hangea  being  especially  murkeil  in  the  upper 
portion  of  tho  larjTix.  If  the  periohoiiJrium  is  involved  by  tliwe 
changes  there  may  be  necrosis  of  the  lar>Tigeal  cartilagtv!. 

Tubffrcular  Larynrjitiam  its  simplest  form  consists  of  a  «itarrhal 
inflammation,  a  growth  of  new  cells  in  the  stroma,  and  the  forma- 


I 


THE  BBSPIRATORY  SYSTEM. 


339 


^ 


I 


tion  of  tul)orolo  granula  in  tb«  xtrtnna  without  necro^ii*.  TliA  mu- 
cous Tuvmbruno  is  Uii<^l:vii(Hl ;  it  is*  ffi»it*'il  wiUi  a  Uiyt'r  »>f  iiiiicu!*. 
piwn,  Hiiil  (Kvsiiunmatoil  vpitln-limii.  Fmin  tho  I'liillu'Iiiil  Iiiyor  o«t- 
wunl  tliu  xtruinu  t»  lu^truUnl  with  culls  uud  with  tulK*ix.'lw  t^ranuta 
(Fig.  170). 

When  there  are  addwl  U»  ihe  production  of  tubercle  tasaue  an  ex- 
cessive f omialinn  of  ct-ils  and  a  tendency  to  necrosis,  tlie  oonditioas 
become  much  nioro  )«eriiiuA  and  coniplicatetL  The  catarrhal  inHunt- 
tnation  is  intcnsi^,  with  tho  iinxltiction  of  largo  c{uantiti)^  of  pus  and 
nuiiniK.  Tlnj  nwru.-ii.s  nT'iiits*  in  tht'  foniiiilitm  of  nlcvrs  of  different 
Kt»'H  and  e«hii{K.'K:  the  inflamnuition  and  ntcrusiK  vxt^^^nd  from  thu 
mucoiM  uieiiibriine  to  the  wall  <jf  the  lar^'ux.  Tho  epiglottis,  the 
vocal  cords,  and  the  adjacent  mucous  membrane  are  coated  with 
muco-pns  ;  their  surfaces  are  raBge*!  tuid  irrepular.  In  places  tho 
mucous  membrane  in  de^itroyed,  so  thiit  uloera  are  formtMl ;  in  places 
itiR  tliicken«d  and  infiltrated  with  oelU  and  tubercular  tii«tuo ;  in 
places  it  i:*  nwrotic.  In  the  moKt  wvero  cnses  the  entire  thicknoxs  of 
tiis  wall  of  the  hu-;,-nx,  with  itM  cartihigw,  is  inrolvod. 

(Edema  of  the  Olotlis  is  the  luune  given  to  serous  inSltratiouK 
of  the  mucous  memhrmio  of  the  upper  |)«rt  of  the  larynx.  The 
swelling  is  most  marked  on  the  posterior  wall  of  the  epiglottic,  in 
the  arj'epiglottidean  ligamientit  and  the  fabte  voiid  conli*.  In  tli<>)^ 
[^a<^!a  the  (edema  of  the  stroma  of  the  inuciMis  membrane  may  l*e 
sufficient  to  close  the  liirj-ux. 

Acute  u*tk>nia  \»  duo  to  au  inflammatory  exudation  of  seruui,  and 
hccoiiipaiiiett  iiitlammutionii  of  the  pharj-nx,  larynx,  and  neclc 

Chronic  cedema  is  of  dropsical  character  and  is  caused  by  disease 
of  the  heart,  pulmonary  emphysema,  and  compressioa  of  the  veins 
of  the  neck. 

TUUOR8. 

Afffe^/tou  rjfsf«  of  the  mucoux  glands  of  the  lar^-nx  may  rendL, 
Mich  ai^ixoait  to  form  saf-ai  projctrting  into  its  cavity. 

Papilloma  is  the  muHt  fnniuent  form  of  tumor  of  the  larynx. 
The  tumors  grow  most  frequently  from  the  vocal  cords.  They  con- 
rist  of  a  connective-tissue  tttroma  arranged  so  aa  lo  form  ita|»lljB 
covered  with  epitbelium.     Tbey  are  sometimes  eoiigenital. 

Fibromata,  lipomala,  myxomata,  and  angtumata  arv  oocu- 
rnaily  met  uith. 

('hondromata  grow  fmnj  the  nonuid  cnrtilagw  and  nre  usually 
multiple  and  iiiewilc.     They  may  projwl  into  the  cavity  of  the  larynx. 

Sarcotuata  of  the  larynx  have  been  seen  in  a  considerable  num- 
ber  of  cuMW,  They  occur  both  in  children  and  ui  aduhs.  Tlu^y  are 
composed  of  fusiform  or  round  cells,  with  a  stroma  which  varies  ia 
quantity  in  the  different  cases- 
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Carcinomata  may  invade  the  laryni  from  the  ton^e  or  the 
pharynx,  or  may  originate  in  it.  Tfaey  are  composed  of  flat  epithelial 
cells  packed  together  in  the  usual  way. 

In  the  trachea  tumors  are  of  rare  occurrence,  but  occasional 
examples  of  growths  similar  to  those  in  the  larynx  have  been  met 
with. 

Cheesy  and  otherwise  altered  bronchial  lymph  nodes  may  by  ul- 
cerative processes  enter  and  obstruct  the  trachea. 

THE    PLEURA. 
HYDROTHORAX. 

Non-inflammatory  accumulations  of  clear  Bemin  in  the  pleural 
cavities  are  of  frequent  occurrence.  They  are  produced  by  the 
.SEune  causes  which  effect  dropsy  in  other  parts  of  the  body — le- 
sions of  the  heart,  liver,  and  kidneys,  and  chaoigea  in  the  oircolation 
and  in  the  composition  of  the  blood. 

If  the  amount  of  serum  is  small  it  is  of  little  consequence  ;  if  it 
is  large  it  may  compress  the  lower  lobes  of  the  lungs  and  interfere 
with  respiration. 

There  may  be  changes  in  the  endothelium  of  the  parietal  pleura. 
Instead  of  the  regular  endothelium,  large  and  amall  flat  cells  of  ir- 
regular shape  are  found. 

H^MORRHAGK. 

Extravasations  of  blood  in  the  substance  of  the  pleura  are  found 
in  jwrsons  who  have  died  after  suffering  from  the  infectious  dis- 
eases ;  and  as  the  result  of  injuries  to  tlie  wall  of  the  thorax. 

BIixmI  in  hirfje  tjiiantity  in  the  pleur;il  cavities  is  found  after  rup- 
ture of  an  iineiirism  of  the  lieart  ^vith  rupture  of  the  pericardium. 

Bkiody  serum  in  the  pleural  cavities  is  not  often  found  with  ordi- 
nary pleurisy.  But  with  tubercular  pleurisj'  and  traumatic  pleurisy 
it  is  not  iufrequentlj-  present. 

ISFLAMMATinX. 

The  intlaminations  of  the  pleurn  are  all  spoken  of  by  the  common 
name  of  pleurisy,  or  pleuritis. 

All  the  different  inflammations  of  the  lung  are  capable  of  being 
accompanied  by  pleurisies,  which  begin  iu  the  jiulmonary  pleura 
and  extend  to  tlie  coKtal, 

Besides  tliese,  however,  there  are  mauj-  pleurisies  which  belong 
primarily  to  the  costal  pleurii  and  extend  from  there  to  the  pulmo- 
nary pleura. 

Such  pleurisies  occur  as  idio[>iitbic  inflaitii nations,  as  complies- 
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tiomi  of  rarioUB  diseases,  as  the  result  of  injurie-s,  or  arw  jirwluCT-d  by 
the  intlammatii>ii  of  aiijaneut  parlt«. 
We  can  dihtiii^uisii : 

I.  Plvurisy  wiUi  tiio  |jro«Iuctaon  of  fibrin, 
n.  Pk'urwy  with  tJie  production  of  fibrin  and  serum. 

III.  Pk'tirisy  with  the  prtwiuolion  of  fibrin,  wrum,  and  pun. 

IV.  Chronic  pleurisy  with  ihi*  foniialiiiti  of  adho^ttjus. 
V.  Tubercular  pleurisy. 

All  the  varieties  of  pletiri.-<y  vnn  bi.-i(t  be  i^tudied  in  tbe  lesions 
whii'h  are  devi'Ii)]kti  in  aiid  mi  the  owtul  pleiiru.  The  Wions  can  be 
obM'rvod  ill  tbo  huiniLn  liiibject.  and  can  lie  produced  artificially  in  tlie 
lowor  nitiniiilK.  It  in  in  thoMe  urtificiul  pleuritdes  eepei-ially  that  we 
are  able  to  we  the  early  changes  produced  by  the  inlbunmation  and 
to  watch  tbe  proce«s  step  by  step. 

The  free  surface  of  tbe  ctistal  jth^tira  a  covered  witb  a  einj^lo  layer 
of  fiat  celbt — tbe  endottietium.  The  plount  itwlf  i»  fonu«d  of  phuiwt 
of  ouniux'tive  ti.>tKiii>  rvinforvcd  by  cliistic  fihrt-n.  0<>iincf;tivc-tiiwne 
oulla  with  UiT^gv  bLNli*^^  and  branching  pn.m'SM's  urw  present  in  con- 
(iideniblv  uumbont.  being  moot  abundant  iu  the  layent  beneath  the 
endotlielium.  In  the  cunnectire  titjHue  are  embedded  bkMxl  ve 
lymphatics,  and  uenee.. 


^ 
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/.     S*leHri3g  with    the  Production   nf  h'ihrin — Dry  Plettriag — 

Aciile  Pleuriity. 

lliid  form  of  pleiiri»>y  is  apt  to  invt>lv«  cirrumtwrilied  ureas  of  tlie 
costal,  iiiediuHliiuil,  dinphrogiiiHtic,  or  pulutdiiary  pleum.  Um)  fre- 
quently tbe  critirw  plvura  of  one  nido  of  tb©  chwt.  Wbilw  tbo 
infiummattun  i»  g<^>ing  on  the  affected  purtiun  of  pleura  i^  nxtted 
with  fibrin,  the  surface  of  tbe  opposite  portion  of  pleura  i»  coiittd  in 
tbe  same  way,  and  bands  of  fibriu  join  the  two  together.  After  tbe 
infiamiiuition  ium  run  its  course  we  find  tbe  affected  portion  of  pleura 
tbickcm-d  by  the  fonnuti'm  of  ne\v  ("onin^live  tissue,  while  bonds  of 
ouaiioctivu  tissue  cxtiiid  Ih-Iwi-i-ii  the  op]HKW.-<l  frleund  surfaces. 

As  an  exceptioiud  condition  thiTu  i*  intbuniniition  of  tlie  entire 
pleura  of  (Hie  side,  with  tbe  productt«>ii  of  such  an  vnurmoiu  amount 
of  fibriu  as  to  compress  tbe  lung  and  caufw  deatJi. 

//.  Plf^uriaij  with  thtt  PrtnlHctioR  uf  Fibrin  and  Serum — PUvri»j/ 
with  Effuniou^Sidtacute  Pleuriaff. 

This  is  the  mottt  ooinmi^m  forin  of  pli^uriity.  A»  a  rule,  it  involve* 
the  greater  iMirt  of  tbe  plcuni  of  one  wde  of  tbn  chest.  Sini>-tiiii<^ 
however,  the  pleura  of  Ixjth  sidra  of  the  clM-!<t  iit  iuvolvinl,  and  tlwn 
the  pericardium  also  is  often  influmed. 


While  the  iiifliirnumtioii  is  in  ])rogpww  the  surface  of  the  afft^ot 
pleuni  is  t-oateJ  with  fihriu,  tiinl  Imudtt  of  fibrin  flreU'li  l>otww^u  tho 
puriota!  and  puhnouary  pleura.  In  the  pleural  o«%-ity  w  svnun  in 
vjiriablo  qnaiitity.  ThiB  serum  is  clear,  or  turbid  from  tlie  presence 
of  piisfdisam!  Iloocnli  of  filirin.  Thelungi3compr(«sodin(lifft!rent 
de(rn>eH  and  puinlioiis,  acoorditi^  to  the  quantity  of  the  serum  and 
the  ctumtctor  of  thu  iidliiwions. 

If  tlie  piitieiit recover  thcsonnnisubaorlwd.  thcfibrindisuippwirs, 
Hiid  tlii-re  are  left  b^uud  cunnvctive-tissuo  thiok«nings  uf  thv  ploura 
and  udliustion.s. 

Thoso  two  forms  of  pleurisy,  although  different  in  tbeir  clinical 
liistoriia,  nry  y<-l  iiiijiliimicidly  eftsentially  the  same.  In  Imlh  of 
them  wo  find  a  rognhir  si'iguence  of  cbangtw.  First,  the  production 
of  fibrin  nnd  a  few  piw  cells,  either  with  or  without  scrnni,  Scooud, 
a  pratlual  absorption  of  tlio  scrum  and  fdirin.  Liistly,  lliu  formation 
of  pcrnianc-nt  new  L-otmLiitivo  tissue  in  the  form  of  adlie'tionit  or  of 
thickenin^^  of  tlie  pleura.  Throughout  tho  whole  process!  the  tissue 
of  tlio  iiU-ura  is  but  little  chanse<I ;  the  products  of  inSammation, 
althuugb  tboy  originate  in  the  tissue  of  the  pleura,  do  not  infiltrato 
it,  but  Diakt'  their  way  to  its  surface,  there  accunmhite,  and  thera 
undergo  their  different  chiiugex.  Vjinalions  from  Use  regular  course 
of  the  intlamtnation  are  effected  by  tho  uxoossive  fonnatiou  either  of 
the  fibrin,  the  put,  or  the  lierum,  and  by  the  manner  in  winch  these 
inftammatory  products  are  ab8fjrl)eil. 

If  wo  endisivor  to  follow  out  tlie  suoci^ssive  cluuiges  by  wbich  the 
fibrin,  pu«,  and  serum  miJfe  their  ap|M>iii-iuK'o  and  then  disapjioar, 
and  tho  way  in  which  permanent  new  connective  tissue  tiikcM  their 
place,  we  encounter  several  difficulties.  It  b  difficult  to  obtain 
aiitojwies  which  wiU  give  the  lesions  belonffing  to  each  successive 
day  of  the  disease  ;  the  pleura  does  not  really  show  well  if  the  i»a- 
tient  luis  Ixien  disid  more  than  two  or  three  hours  hefcjro  tliw  uutopsjr; 
and  in  most  cases  tho  intlamination  in  too  intense,  H»  products  are 
too  abundant,  to  l>e  easily  studied. 

To  obviate  those  difficulties  wo  must  resort  to  experiments  on  tho 
lower  animuts.  By  injecting  a  solution  of  clilnrid  cif  zinc  into  the 
]jleural  cavities  of  doRs  we  imn  exeito  pleurisies  closely  ri-sumblinf; 
those  wliieh  vve  see  in  the  human  nubjcct.  By  varying  tho  amount 
of  fiuid  injected  wo  cim  obtain  pleurisies  of  different  degrees  of 
intensity.  By  using  a  number  of  nnimals  we  can  observe  the  coarse 
of  the  inflammation  from  hour  to  hour  and  from  day  to  day. 

In  such  an  artificial  pleurisy  the  first  cliangti  is  congestion.  The 
pleura  is  of  a  uniform  bright-red  ci>]or,  its  surface  moist  and  shining. 
There  is  as  yet  no  serum  and  no  fibrin.  Already,  however,  the  en- 
dotliulitd  cells  hiivo  fallen  off  in  patches,  the  superHcial  connective- 
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tissue  trulls  aro  ewoUen  and  increased  in  number,  and  a  few  pun 
c«ll»  iiri)  prciteut.  Tbose  »re  all  the  dmngna  for  frotn  half  an  bour  to 
six  lioiirs  after  the  irritant  hiis  bet-n  upplitKl  to  tlio  pleura. 

The  next  step  in  the  inflammatory  process  in  tJio  production  of 
serum  and  fibrin,  Thn  serum  collects  in  the  bottom  of  the  pleural 
ravily,  tbo  tibrin  coatu  the  plouni.  ^V«  the  fibrin  is  produced  the 
pli'Ura  loww  its  natural  nioiKt  and  tihiriiag  appcaraiuf .  The  fibrin 
Mpjicara  first  in  the  fonn  of  little  ^n^anlea,  knobs,  and  thrmda  l>e- 
tween  the  odBca  of  the  endothelial  cells  and  overlpnp  them.  A  few 
putt  cellx  are  entangltnl  in  tlio  tibrin  and  infiltratM  in  the  ouperficial 
layers  of  the  pleura.     The  swelling  and  tievr  growth  of  the  connec- 


• 


thHilInK  wul  srowUi  of  oanHMlTe-ilBiw  «lla  In  llHt  plem. 

live-tiiwue  cells  are  now  well  nijirkrd.  The  b<xiic«  of  the  hrauching 
cells  are  swollen,  and  small  jiolyi^onal,  nucle»1e<]  eellit,  iirnui(|ri<d  in 
rows  between  the  fibres  of  the  bawtinvnt  substAnce,  make  their  »]>• 
peuiance.  By  the  end  of  twenty-four  houra  theso  cliungm  hiv  fully 
developed  (FiR.  in). 

After  tliis  the  production  of  fibrin,  serum,  and  new  connective- 
tiiisue  cells  oonliimes,  and  by  the  Ibird  t»r  fourth  day  the  new  cxmnec- 
tive- tissue  cells  are  present,  not  only  in  the  superficial  layers  of  tlie 
pleura,  but  also  in  Uie  la>'«r  of  fibrin  ooatinn;  its  surface  and  fonuiut; 

By  t!io  foortl)  or  fifth  day  the  wlls  in  the  fibrin  are  still  more 
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numerous ;  Hood  veasels  make  their  nppearuncp,  which  can  be  in- 
jeotfid  fiMiii  the  arteries  of  the  pleura  (Fig,  172). 

After  this  the  serum  is  gradually  absorbeiL  The  layer  of  fibHn 
and  cHU  on  tlie  surface  of  the  pleura  exhibittt  a  contttaiit  dt-criNuw  of 
fihrin  and  im'n.!ii»e  of  evils,  and  bocumos  muro  intiiiit>U-ly  coiinected 
with  tlio  KurfjifO  of  th«  pleura. 

By  tho  fourtoeuth  day  the  Sbriii  has  diiuppcnLred  and  a  baHement 


Fm,  IK— AsTiridAi.  PUDsm  in  tbi  Diki  cui  tiib  Firm  Tiir,  '.  TW  and  rnlmd. 
The  itfer  al  oev  ttiBue  cm  Uic  HirTaa)  at  the  plcunk 

STilistnncR  has  boon  foniied  between  tho  ci'lis.  Of  tlio  new  cells  the 
.sHi>erficial  ones  are  I'lianged  into  enddthi.'lium,  the  deopor  on«B  into 
hninchinjf  cells.  Tlu''  changes  in  the  ndhmiuns  between  the  pulmo- 
nary' and  c'ustal  pleura  are  the  stitue  as  those  in  the  layei  of  fibrin 
coating  the  oostwl  pleura. 

The  loaiona  of  humait  pleurisy  seem  to  bo  essentially  the  same  as 
those  of  the  artificial  pleurisy  just  described.     But  th«  inilammab^ry 
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jjrodocta  are  foriin-il  in  I»r)j[iT  qmuititios,  a  much  longer  time  is  re- 
ijuired  fur  their  ulMiii']iti<'ii,  luiil  th»  foniiatinii  uf  new  ooiiim;tiv« 
tiasue  follows  more  slowly. 

In  the«te  fr>rin8  of  pluurisy,  tlierefuni,  twudUtinut  priK.-viwt'M  tukv 

I .  The  bluotl  vessels  ai-e  ooiij[wit*ii,  anil  through  their  walls  trans- 
uJe  the  pliumia  of  the  blmxl  anil  a  few  white  bloocl  globuleii. 

'i.  The  BUperficial  «>imiiTtiw-tisaue  celU  are  iiipniased  in  idze  ami 
number. 

Tlie  prothicts  of  tho  first  uf  tliuso  prui:u»»t»,  tlio  fibrin  and  iwnim. 
are  nigularly  reabsorbed. 

The  pnxUict  of  the  second  of  these  proc'essea,  the  new  connet-tivo- 
tU^ne  ceils,  regularly  inon-asoH  until  a  layer  of  new  (■i>nnec1ive  tissue 
is  formed. 

The  natural  t<Tmiiiaiioti  of  siieh  it  pleurisy  i8  the  re<x>very  of  the 
[uitient,  witl)  thickenings  of  the  pli-ura  and  adhe^iiiiti.s. 

The  irrejjutar  t^.irmimitions  are :  The  death  of  tliu  patient,  the 
[•rutnK'ted  existeiico  of  the  libnu  and  seritm,  and  the  change  of  the 
I'hanicter  of  tlie  infUumnation  so  that  pus  is  produced. 

///.  Ptettriay  uuth  the  frofhictioit  of  Fibrin,  Serum,  atut  Pua— 

Empi/ema. 

ThiH  form  of  |>leuriay  nnty  occur  under  several  different  condi- 
tions. 

1.  Tlie  infiiunnmtiuii  i»  at  the  veiy  outset  of  sovera  cluiracter, 
with  the  fonmition  of  pus, 

2.  A  pleui-isy  with  the  production  of  fibrin  and  eeruin,  either 
gradually  or  suddenly,  chaugea  ita  cluiracter  and  pus  is  formed. 

3.  Phthisical  areais  of  softening,  or  aljscttwes  of  the  limg.  ahMoeSHeA 
in  tlie  wall  of  the  tJtorax,  or  in  tlie  liver,  or  in  the  abdomen,  rupture 
into  a  pleural  cavity  mid  set  up  an  empycnuu 

4.  The  inflatmnaiion  may  l>o  not  only  purulent  but  alwi  ganfnw 
noiiM  in  character.  The  tltiid  in  the  pleural  cjivity,  the  librin  tuid 
pus  c«iHting  the  plenni,  and  the  pleura  it^'lf,  niuy  putrefy,  with  the 
jtndifenitioa  of  baetena  and  the  evolution  of  gases.  This  m;iy  take 
phioe  eitlier  in  a  closed  pleiini  uf  in  one  which  has  l»een  o{>ene<l. 

5.  If  there  is  an  o|M>ning  into  a  pleural  cavity,  either  tJirougli  the 
lung  or  tlii'oiigli  the  wail  of  the  thorax,  there  is  air  in  the  pleiiml 
ravity.  in  luidition  to  t\n-  infliunriuttury  products.  Such  a  condition 
is  callinl  pi/o-jtiii'itmotliiinix. 

In  all  these  different  cases  the  pleural  cavity  is  juutly  or  com- 
pletely filled  with  purulent  fiuid,  and  the  lung  ia  eitlier  oumpresHed 
agamst  the  vertebral  colunni  <ir  partly  ailhen'iit  to  the  cheat  wall. 
iBometimeti,  however,  the  purulent  tlnid  is  idiut  in  bj  adhesions, 
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either  between  parts  of  the  long  and  Uie  thoracic  wall,  or  between 
the  lung  and  the  diaphragm,  or  between  the  lung  and  the  pericar- 
dium, or  between  the  lobes  of  the  lung. 

The  fluid  in  the  pleural  cavity  ia  osually  a  thin,  purulent  aerum, 
oomposed  of  serum,  pus  globules,  endothelial  cells,  and  pieces  of 
fibrin.    But  sometimeB  this  fluid  ia  very  thick  and  viscid. 

In  empyema  in  its  earlier  stages  the  lesions  are  the  aame  aa 
those  in  pleurisy  with  effusion,  with  the  addition  of  pus  in  the  senun, 
Uie  fibrin,  and  the  superficial  layers  of  the  pleura. 

In  the  inflammatary  product  are  regularly  found  either  strepto- 
cocci, or  the  pneumocurcuB  of  Fr&nkel,  or  Staphylococcus  pyogenes, 
or  these  species  in  various  associations. 

In  children  the  infiammation  may  remain  ia  this  condition  for  a 
long  time,  hut  in  adults  other  changes  in  the  pleura  are  soon  devel- 
oped. 

These  changes  consist  in  the  growth  of  a  large  number  of  small 
polygonal  and  round  cells,  the  basement  substance  is  spht  up,  and 
the  pleura  is  changed  into  a  tissue  resembling  granulatioa  tissue. 

The  pleura  in  thus  considerably  thickened.  Its  surface  is  coat««l 
with  fibrin  and  pus,  or  is  bare  like  the  surface  of  an  ulcer. 

In  this  condition  the  pleura  may  remain  for  months  or  years. 
its  inner  layers  forme<l  of  granulation  tissue,  its  outer  layers  of  dense 
connective  tissue. 

Sometimes  the  cell  growth  is  more  active,  necrotic  changes  are 
atlded,  and  so  there  is  a  conversion  of  |>ortions  of  the  pleura  into 
pu.-i.  Such  a  Mippuration  may  extend  from  the  pleura  to  the  fas- 
ciiB,  the  muscles,  the  skin,  the  diaphrafim,  ')r  the  lungs.  Thus  tht' 
pus  may  find  an  exit,  through  the  wall  of  the  thorax,  into  the  jjeri- 
toneal  canity  or  into  the  lungs. 

If  the  eiiipyeniii  UH'onie.-j  gangi-enous  the  pleural  cavity  contains 
f oul  ga.'ws,  the  purulent  »erum  i^i  dirty  and  stinking  and  swarms  with 
hatrteria.  Tlie  fibiin  (■oating  the  pleura  is  of  green  or  brown  color. 
Portions  of  the  pleura  itself  may  also  Imx-oiuo  gangrenous. 

In  old  cjises  the  thickening  of  the  plfura  may  reach  an  enormous 
degree  and  it  may  become  caliitied. '  The  i>erichondrium  of  thecar- 
tiljigt'S  and  the  [leriosteum  of  the  ribs  may  become  infiamed,  with  ne- 
crosis of  the  cartilages  and  ribs  or  a  production  of  new  bone. 

Empyema  in,  therefore,  a  verj-  nnich  more  serious  lesifjn  than 
the  two  forms  of  pleurisy  just  described.  The  lesions  involve  not 
merely  the  surface  of  the  pleura,  but  its  entire  thickness.     When  the 


'  For  a  resumu  of  our  knowledge  of  various  calcidcatiDns  In  the  luQga,  &Dd  allied 
conditloDS  of  tea  ciillcd  "  lungBionea,"  consult  J^mUilion,  "Les  Pierres  du  Poumoa.'' 
etc.,  Paris,  1891 ;  or  Legrj/,  Arch,  gcn.de  SK-d..  Mracli  and  April,  1803. 
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ptouro  bnx  tliuM  V'Cii  <^'ui)vortc«l  iutu  {{rnnulitttoii  tismie  it  is  hnrdly 
possible  for  it  to  return  to  a  normal  condition. 

It  ia  important  to  remember  tliat  in  chiblren  tb«  (.'luuigvK  in  the 
))leHra  itself  are  le«H  ]m)founrl,  ami  tlmt  in  ailiilts  thi-y  iHH'iHnc  more 
anil  mure  marked,  a^^cunling  to  tbo  •liimlioit  i>f  thit  diitunsf. 

TT".  Chronic  Pleuriaff  ivHH  the  Formation  of  Adhesions. 

This  form  of  picuriity  may  follow  one  of  tlw  xiiriotto!*  i>f  pl<'nrisy 
jnHt  do^^rilHil,  it  may  Im  awot^'littml  with  mnpliysuma  and  chronic 
jihthiMix,  or  it  limy  txrcur  by  itself. 

After  death  the  pidmoimry  and  coetal  pleura  are  found  thickened 
and  joined  together  by  numerous  adhetsiuu!).  Th*»te  chanpes  may 
involve  oidy  a  i>art  or  tJte  whole  uf  the  pleura  on  one  or  both  itide« 
of  tlie  cliest. 

Tilt!  ihit^keiuvl  i)Iuui-a  w  covered  with  endothelial  c«'II:i,  which  aro 
incrtti>H>d  in  i^ixo  and  nuiiilM.-r  :  thu  conni!Clive-tii<»ue  colls  in  thu 
])leura  are  aUo  htcreaiMil  in  number,  and  the  bloud  veiawhi  aro  more 
numeruuH. 

The  adhesionH  are  fonnetl  of  comiective  tiatuie  reHembling  that  of 
the  coRtal  pleuni,  containing  blood  vexaela  and  covered  with  en<Io- 
lh«lium. 

I".   Tubercular  Pieuri»j/. 

In  furuto  goncnd  tntH.TCuliK^iK  miliary  tubercle»i  are  often  present 
in  the  pleura.  In  aculo  and  chronic  phthiois,  besides  the  fibrin,  pus, 
serum,  and  new  comiectivo  timuB  ho  often  pr«luced,  tliere  may  also 
be  miliary  tuben-li-s  itr  biri^t'r;  ttat.  cheesy  noduUtt*. 

There  are,  however,  ca.-ti'-'*  of  tu)>erictilnr  pluurisy  which  have  the 
chuructent  of  a  locjtl  tubefxndar  intliimiiuitioii.  Tubcrck-M  are  eilluT 
abHent  altogether  from  the  rest  of  the  Ixxly  ur  of  Decondar)'  imjiort- 
ance  to  tlie  pleurisy. 

This  form  of  pleurisy  involves  the  iileura  of  one  Mile  of  the  tho- 
ntx  only.  It  may  lie  rapidly  develoixni,  the  {latietit  dying  at  the  end 
iif  two  weeks  ;  or  it  may  continue  for  inouUis.  ll  seeiua  to  bo  very 
fattil. 

The  in  Ham  mat  ion  niay  lie  <^\>rirmiil  to  tho  ontal  pleura  or  nuiy  iu- 
Totve  also  the  diajihnignialic  and  pubuoiiary  pleura.  Ttw.*  groN*  ap- 
pem-aiico  of  the  lesion  vrtries. 

I.  The  pleura  is  thickene<l,  iln  surface  is  bnreof  fibrin:  itisofa 
briglit-red  color  from  the  naigestion  of  the  blood  vessels,  and  this  ml 
Hurftu'e  is  motlliH)  with  while  dots — the  miliary  tnberclea.  In  the 
plvund  cavity  is  bloody  N.*rtnii. 

i.  T)>e  pleuni  is  ihickeiMxl ,  it  in  thickly  coaled  with  fibrin  ;  no 
tubercles  are  vtHibls  to  tbu  nuked  eye ;  the  pleural  ca\-ity  ountuins 
clear  aerum. 


L 


34ti! 


THR  RRSPIKATORV  SYSTEM. 


3.  The  pleuni  ij«  thickoiit'd  tind  tlie  pWunil  carity  contains  pura^ 
k'nt  itenini. 

In  all  the  ca^eii  tlie  rhan^cen  in  the  plf>urfi  itnc-lf  oro  ««M!ntia11y  the 
amvi.  Th«  tiiickoned  pleura  is  infiltratcil  wiili  iii>w  otmiipclive-tissiie 
cdb,  SeattfH'il  tlmmgli  its  «ntiiv  tliii'kii^s.s  aro  tubeivU>  graunla. 
either  sioKlo  or  joinrtl  tottc-thcr  by  ilifftiMi  tubercle  tissue  (Pig.  173). 
Tb«  smaller  blond  vessels  show  n  growth  of  their  endothelial  cells. 


■  ■"^-'v.fei!**-'- 


t'la.  1^.1.-  TvDciu'i'i-iR  F'lJEi'aiiiT,  X  M  and  rMuciH). 
Dnwnfn>Ri  u  vi-rtiinl  wvrlOD of  UiK ca*laJ  pkum. 
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TUMORS. 

Fibroma. — Little  whit*  or  pigmL^ntvd  fibrunmta,  of  the  siw*  of  a 
pin's  Iwiid  uml  soiinvly  rHi.-iod  abovo  the  surfHfe.  are  often  prci^eiit  in 
the  piihnotmry  pli-nrn. 

Larger  fibrous  tumors  are  formed  in  the  dee]>er  iayen*  of  the  coi- 
tal pleura,  and  project  into  the  pleural  envity.  They  may  bei-ome  (K^- 
tached  and  are  then  found  lootte  in  tlie  jilutirul  c«\-ity  (Lebert). 
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Lipoma. — F»tty  tumors  lire  fomictl  iK-riMilli  the  rostal  pleura 
and  project  into  the  pleuml  CHvity  (Ijolwrt). 

Carciiiomata.  sarcomafa.  and  Igmphoinala  iirc  ti^tmlly  seirimd- 
ary  to  diuiJIar  tumors  iu  other  parts  of  the  body. 

A  iKfCuliar  fonn  of  primary  new  growth  in  the  pleura  has  been 
lU'wi-ribwl  by  B*vpml  ol)«««>r vvr«, '  It  is  afssHwialed  with  a  pieurisy  with 
tliP  production  of  fibrin  and  Herum.  Thrix-  U  a  diffnw  thickening  of 
the  coxtal  pleura,  or  circumscribed  nodules  of  diffcrvnt  sizes. 

The  new  p-owtli  seems  to  begin  in  the  lymphatics  of  the  plmira, 
which  are  iliwtfnded  with  flat,  nucleated  cells. 

1  (Deliifii^ld)  have  sei'n  two  of  these  cases.  The  first  case  wa«  a 
\vomaii,  fifty-tlii>H»  ytwrs  old,  who  was  ill,  with  the  a^nnptoins  of 
pii-urisy  with  otTu:«ii>n.  for  four  muiitlis.  AfU'r  death  the  left  pleural 
ciivity  WHS  found  tube  full  of  bImMly.  pundent  sermu-  The  costal 
pleura  wiis  modemtely  thickeni<d  and  cxiatod  with  it  btyerof  fibrin 
and  pus.  Beneath  the  fibrin  and  pus  was  a  thin  layer  of  gnmula- 
tion  tissue.  In  this  tissue  and  in  the  pleura  were  auHstomtwiug  tu- 
bules fl)I(^  n-ith  fiat,  nucleated  cells.  The  tubules  looked  like  l>in- 
plinticit. 

Tho  second  cam  was  a  man,  sixty-three  yenrs  old,  who  Itad  i>yiii)i- 
toins  of  pleurisy  with  effiision^  fur  four  months.  After  death  the 
right  pleural  cavity  was  found  halt-full  iif  bIi»ody  serum.  The  cos- 
tal. diaphragtnati<-,  and  pulmouar>'  pleura  were  coated  mth  fibrin 
and  containeil  numerous  while  nodules,  some  of  them  as  large  as  a 
[Hgt'on's  egg.  Thest-  ihhIuIi-s  were  formi-d  of  a  ii>miti-tivc-1iit.-*ue 
8lrouui  ^inclosing  iniyulHr  s|inc<.«  and  tubulw  Iille»l  with  flat,  nu- 
cleated <X'lls. 

It  is  very  dtfHcuK  to  class  tliese  tumors  ;  whether  to  cjiU  them  by 
the  name  of  cardnoma.  sarcoma,  or  endotheUoma  it  is  not  easy  to 


say. 
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INFr..l)lMATIOK. 


k 


Acaie  Catarrhal  Itroiichitig  U  n  disease  of  ven-  common  occur- 
n.*n<v,  tmt  om-  which  seldom  proves  fataL  Our  knowleilgt*  of  its 
It^ions  is  derivtil  from  severe  cjises.  from  experiments  on  animuU, 
triAti  c»»e»  which  are  complicated  by  other  diseases,  and  from  the 
symptoms  which  we  observe  during  life. 

The  inftiimmation  involves  regularly  the  trachea  and  tho  larger 
and  medium-sized  bronchi,  less  fn^ucntly  the  smaller  bnmchi  also. 
As  a  rule,  the  bronchi  in  l)i>th  hmgs  art)  Hqtially  affected. 

'  Bin*.mrte^tid.  '■  Puk.  Atut.."  p.  789.  S.  r^wp.  Arch  d.  Hsllkunde.  xl. 
a.  AAttb  Arcb.  il  IMIkuiutD.  sv.  ThttrftUtr.  "Ml.  d.  [alb.  Bim-'A  IMA. 
JFUhkfl,  BtfUaa  kilo.  WodwaadirUt,  iUy  2Sd.  IWS. 
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The  first  clmiiffH  »fciiii*  U>  consist  in  a  ortii]jr(-*(,ion  immI  i^wvllinfj  of 
the  inucoiM  iiieiiibrtiui>,  with  iin  arroM  of  tho  fiiiicliuits  uf  thu  inucmiH 
glands.  This  ia  att«u(ted  with  ptiia  over  the  ulii^t,  a  feeling  of  ojt- 
jircRsioii,  snraetimt's  Kpiismodic  cl}-spiiu>a,  and  a  dry  couph.  After 
thii*  tilt!  inurtms  gliinds  i-eannie  their  f uoctioiiB  with  increased  activity, 
the  coi]g<^'!ft  it^iii  diininishe.t,  there  in  an  increatted  destjiianiation  of  epi- 
thi'litiin.  an  increased  fonnation  of  tJio  deeper  epithelial  cells,  and  a 
niodenite  emigration  of  white  blood  cells.  SomotiuH-s  Iho  rod  blood 
L-elU  alBo  escape  from  the  vessels.  The  jMitient  now  hm  leas  pain  aiid 
oppression  ;  the  c;ough  is  accompanied  with  an  expectoration  of  mu- 
cus mixed  with  epitJielium,  pus,  and  sometimes  blood. 


fta.  l7*t—iJ0VTK  CtTMRUXA,  UKoMmiTM.  :■(  tM  taa  rrductd. 

After  deatli  the  only  Icsioiw  >'i8ible  are  the  increusi'd  amount  of 
niucii8,  the  ipvwth  of  new  epithelium,  mucous  dogunuration  of  th« 
ipitlielial  cells,  a  few  pus  cells  infiltrating  the  ritrouui,  and  the  geiKt- 
ral  cciiijffstion  of  the  mucous  membrane.  The  whole  proceosiHa 
sujiiilii-iid  one,  not  jirodueiiifj  any  clianges  in  the  walls  of  the  hmn- 
dii  beneath  tlio  mucous  membrane  (Fig.  1?4), 

AVhen  tlie  inflammation  inx'olvea  the  smaller  bronchi  also  tliey 
may  be  full  of  pus,  but  their  walls  ai-e  unclian^jied. 

The  tillintl  of  tlte  small  bronchi  may  result  in  the  collapse  of  the 
^>u|)s  of  air  vesicles  to  which  they  lead,  imd  thus  are  prcxluced  areas 
of  atelectwuis,  wliich  iiuiy  Iw  further  eliiuigvd  by  infhumuatory  pro- 
eejwes. 


THB  KKSPIKATOKY   HYSTBU. 


»5t 


Chronic  Catarrhal  Bronchitis.— This  fonu  of  broiicUitU  may 
bo  tlio  Beqiiel  of  one  or  mure  uttiK-lcK  <if  a<nito  bronchitis.  More  f re- 
qut-rilly  it  ift  aiworiated  with  emphyscnui,  bviirt  ili**aae,  intcrstitjul 
puuumonin,  plithisis,  pleuritic  adhesioiuf.  ur  thy  inhalnlion  of  irritat- 
ing (mbsttiiu"i>i*. 

Tbt-ro  is  ill  iiKwt  ojwos  a  ooiistaut  produ«ti<m  of  miirii*.  ptiis,  ami 
seruia  in  conBiJorablu  qimn1itie<,  ami  thi^se  inflammatory  produrts 
may  have  a  verj-  foul  otlor.  !»*»  frequontly  these  products  are  vor^- 
scanty — drj-  catarrh. 

In  examiuins  the  bronchi  in  these  cases  after  ilcttth  wo  on*  often 
stnick  by  the  want  of  proportion  between  the  sj-mptoniit  ami  tlie 
li.!.-<ion».  The  wuno  bronchi  which  during  lif*'  were  constaiilly  pro- 
ducing lnr)fo  i|tiantili(.-ei  of  ititliiinmatory  prnductii  and  injuring  lite 
pnticut's  hvvdth,  ufu-rdi-ath  may  l»o  but  littlv  cbange«l  from  the  nor- 
mal.    In  other  cases,  however,  tbt'  K*sJoii«  are  niorv-  niarktHl. 

The  brimchi  contain  mucus  and  pus  :  they  may  iw  (vn}C«*t©d  ; 
their  walls  uro  often  trabectilated.  The  e])itlielitim  is  defortiicd  and 
(ieiiiiummiting.  with  a  production  of  new  cells  in  the  dee|>er  layers. 
The  mucous  glands  are  eidarged  or  atrophied.  The  connective-tisHUO 
Dtroina  ia  thickcnHl  and  intiltnitetl  with  cellh.  The  coatM  of  the  ar- 
tvri^.'ft  in  IIk*  wnWn  of  the  bronchi  may  I*  tbickcnc^l.  Tlwre  imty  W 
cyliudrical  dibttatiou  of  ono  or  inoru  broiicbi.  The  miUKHilur  coal 
may  lie  tllicketied  or  thinned.  Very  fretgtiently  the  epithelial  cells 
of  the  air  vesicles  and  air  passagcis  are  iucreasetl  in  size  and  numbeo-. 
Acuffi  Croupous  BroncbiUs  occurs  as  a  lesion  of  diphtheria,  as 
aeaociated  with  croupoiK  Uiryntfitis.  as  the  result  of  tlio  intuilalion  of 
bot  8tMUn,  with  lobar  ]ineumonia.  anil  »oinietin)<^  ai*  an  idiopatttiu 
disease. 

The  bronchi  are  linetl  or  filletl  with  a  mass  of  fibrin,  pus.  and  de- 
iu)namated  epdtheUimi.  Fibrin  and  pmt  may  alao  lie  found  l>eni>atl) 
tlie  epithelium  an<l  iufiUrat«l  in  the  stroma. 

Chronic  Vrttupotm  liroiivhilis  is  attended  with  tlie  fonnnlioD  io 
ouc  or  more  bronchi  of  masscR  of  fibrin  which  am  expectorated  by 
the  |uiliciit  in  the  fonu  of  bmiirbin}f  i-itKtx  ol  the  bronchi.  The  diii- 
em*'  is  H  very  chnwilc  one,  and  in  often  aswu'iatcii  with  phthLtiK. 
After  dc«itb  the  bronchi  arv  ttaid  to  be  found  but  btlle  altered  from 
the  normal. 

Curschmann  '  has  described  under  tbe  name  of  "bronchiolitis 
exudativa  "  a  form  of  bronchitis  in  which  nmall  thrvail^  and  liauds  of 
gniy  or  yellow,  partly  transparent,  coa^ilateil  mfittuT  are  formed  in 
tlw  small  bronchi.     \"ien>rdt '  has  found  simihir  formations  in  lobar 

<  DMUch.  Ardi.  (.  kUo.  U«d..  lui! 

■B«Tl.  kiln.  Wocbcucti.,  1888.  B.  LtH.  MuA.  t  Uin.  Ked.,  tz.  lir<lm, 
Vlrcb.  Arch..  Bd.  Usi^. 
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[■nouiiHttiiii.     Loy<I«ii  and  Le\'i  bavn  found  them  in  bronctko-{)nou-j 
ttlollill. 

lu  liifftfrwnt  f>>rirut  i)f  bnjiiehitw,  i^spcriuUy  iii  tliu«o  lUiwocialf^d 
witli  ai«thniu,  tlm  vxndiitioii  iiitLy  contain  xniull,  (x.-tali«dml  bodies, 
probably  compi^wsd  of  mucin.  They  are  accldentH)  formations,  pmb- 1 
ftbly  formed  from  wIIh,  and  may  be  found  in  the  sputa. 

OBOSOHIKCTASIA. 

DilHtnlimi  of  the  bronchi  preeonts  itself  under  three  fonus : 
4^'lindricul,  the  fwiifonn,  and  the  sacculated. 


Pte.  im- AB!Tmii  or  im  Will  or  i  lliiaiian>mn^  x  MO  a^  iwtwKd, 

The  ryliiidrical  dilatation  i.ia  uniform  unliii-gi^mnnt  of  one  or  more 
bntnrhi  for  ti  vonsSderablo  i>ai-t  of  thoir  toiistb.  It  in  found  in 
bronchi  of  <>ver)'  hizb,  but  iimst  fn>((iii*ntty  in  the  ni«diinn-8i7^«d. 

The  fuwifovm  dilatJitiun  is  ii  iiK-n'  varioty  irf  the  cylindri<ytl.  Tlio 
broiioliurt  is  uniformly  dilated  fur  ii  slmrt  cHstance,  anil  thou  rwtumett 
its  natural  wze.  Several  such  dilatiitions  may  be  found  in  the  name 
bron<-hus. 

Tli«  sjKcuIated  dihitntinnx  form  the  largest  caWties.  These  cavi- 
ties communicate  with  ouo  siilo  of  the  bronchus  ;  the  peripheral  por- 
tion of  the  bronchus  may  be  obliterateil.  The  bronchun  hiwiinK  to 
the  cavity  may  bo  of  normal  size,  or  dilated,  or  i-teuowrd,  or  even 
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c-oinplet^lr  oliUterated.     Such  sarculntvH  ililittnlions  iniiy   n«ch  n 
very  lntf(e  size  and  nuiy  commuiticittp  with  oiii-h  other. 

Any  inflnmmjitory  procM>H«  wliicli  iiivolre*  the  thickneiui  of  the 
wall  of  a  broQcliua  seems  U'  Iw  cniKible  of  prudocini^  dilatation  of  that 
liranohua. 

In  acute  p-noml  hnmcIiiUH  and  hroneho-pneiimonia  in  children, 
oyliiulnciil  liilitbitiim  of  n  uumher  of  the  mifdiuiii-Hize*!  Iniinihi  in 
irf'ton  pruduwd. 

In  the  porKistenf  broncho- pnouinnnia  of  vhiUlrun  sutih  diUitHtioiut 
reiLch  u  still  greater  development. 

In  acute  and  chronic  phthisis  tubercular  iuflamtnation  gives  riso 
to  sacculated  dibitationa.  which  expand  vrith  tiino  and  are  made 
still  lai-giir  by  the  destniction  of  tlte  adjacent  lung  tiwnieu 

Chniiiic  hroni-hitis  niay  lead  to  cylindrical  or  iiacctilat4-d  dilatft- 
tions,  (tomclimes  of  jfrcwt  size. 

Oochuiion  of  »inte  of  tho  bn>nchi,  con»»lid»tiuii  of  portions  of  the 
lung,  and  exteiutivo  pleuritic  iidheKioiis,  may  a1i<<i  produce  bront^hi- 
ectasia- 

The  walls  of  theiie  dilatations  may  preserve  the  characters  of  the 
wall  of  the  bnmchus,  more  or  less  altered  by  inthunnutlion  ( Fig. 
I7'i),  or  tliesi4  characterH  may  be  altogelhi-r  !<>«{.  The  rlilnUtiouH 
may  contain  mucus  and  pun,  or  they  may  be  empty. 

TUMORS. 

O^.tiJicalioH  of  the  walls*  of  the  bi-onrhi  w  somelimex  founil. 

l,ij/oin<i  in  the  suhmticons  coniiM'tivi'  tiiwuv  ban  l*een  ihwrilted 
by  Rokitan»ky. 

Ciirciiiuniti  of  the  wnlln  <if  Ibo  bninchi  may  occur  as  a  wt>.>ndary 
legion,  but  as  tt  |irininry  gniwth  it  is  n^re.  It  may  he  foriniil  in  the 
iar^  or  small  bronchi,  follow  tlie  course  of  the  bronchial  trw>,  or  ex- 
tend to  the  hing  tissue  or  to  the  trachcii. 

Langhans  doscribes  a  primary'  nvrclnonui  of  lliu  lower  end  of 
the  trocheuv  and  the  largt*  bn«iclii  in  n  man  forty  yean*  old.  The 
lower  cud  of  the  tritchi^i  and  the  htrge  broiK'hi  showi-d  a  gtuivrtil 
thickening  of  their  walls,  with  flikt  ttimors  projecting  tnwikrd.  The 
new  growth  wiw  comjMjwid  of  a  stroma  enchwing  cHxHtii-s  fillH  witli 
<'ell».  The  cells  were  small,  nucleated.  jioIygiMud  or  cylindrical  in 
sba|)e,  and  packed  closely  together.  Apparently  the  new  growth 
originateil  in  tlie  mucous  glands. 

Other  cases  of  primary  ran -in*  Mmt  irf  thw  bronchi  are  described 
l>y  several  authors,' 

'  ViroJ«»w'«Arrfi.,Iill..p.  .im  VItcI>ow"»  Areli..  BJ.  Ivl,.  B»l.  Iiixt.  Anh.  d. 
Ilodkanda.  xii.  Prag«r  mi-il.  Wocbeuchr.,  IBBt.  ZoUadi.  f.  IMIku&d«.  *.  Tiwxm. 
Lofid.  Paili.  Soc..  xl.  umI  ali. 
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Sarcomatn  of  the  waUs  of  the  bronchi  occur  as  aecoaSary 
growths,  and  as  eztcnaions  of  similar  growths  in  the  mediastutuin. 
Primary  sarcoma  uf  the  bronchi  seems  to  be  rare.  Hesse '  describes 
a  form  of  lympho-sarcama  forming  nodules  around  the  bronchi  aa 
of  common  occurrence  among  the  miners  in  some  cobalt  and  nictel 
mines. 

THE    LT7NGS. 

H&L70RHATI0NB. 

One  or  both  lungs  may  be  entirely  wanting  or  only  partially  de- 
veloped. In  some  of  the  cases  with  only  one  lung  the  patients  have 
grown  up  to  adult  life. 

A  peculiar  degeneration,  by  which  the  lung  is  converted  into  a 
ntiinber  of  sacs  containii^  air  and  serum,  the  sacs  commtmicatiiig 
with  the  bronchi,  has  been  seen  in  a  few  instances. 

The  lobes  may  be  subdivided  by  deep  fissures.  An  acoesaoiy 
lobe,  separated  from  tlie  lung,  between  the  base  of  the  left  lung  aad 
the  diaphragm,  has  been  described  by  Bokitansky, 

There  may  be  hernia  of  the  lung,  with  absence  of  part  of  the 
wall  of  the  thorax. 

There  may  be  transpositioa  of  the  lungs,  with  similar  changes  in 
the  position  of  tlie  heart  and  the  abdominal  viscera. 

INJI'RIES — PRRF<>R.\Tr»)Na. 

Severe  contusions  uf  tiio  thorax  may  pnnluce  rupture  of  the 
lungs,  with  extnivfisritioii  of  blood  into  the  pteunil  cavities. 

The  huv^  nmy  be  rt-<nui(led  by  a  fractured  rib  and  by  penetrat- 
ing wi'aixHis  and  proji-ctiles.  Such  injuries  often  produce  bleeding 
into  the  lung  tissue  and  inflammatory  changes.  The  lungs,  how- 
(■ver,  exhibit  a  considcrahlo  degree  of  tolcnmce  for  such  injuries,  and 
the  putieuts  ()ften  recvjver. 

Coltef^tionti  of  ]>us  in  the  pleural  (-avitie.s,  the  niodiastinum,  the 
liver,  tlie  splei-n.  the  kidneys,  and  tlie  jM^ritoneal  cavity  may  ]x>r- 
forato  theliint,''s.  Alwi-ess  of  the  lung  may  he  secondary  to  liver  ab- 
scess fnim  amu'lia  eoli. 

<-OX(iKSTION    A.Nn    iKriKMA. 

These  two  conditiimw  are  regularly  a.jsix'iati'il  with  ea<;h  othor  in 
the  lungs,  although  ime  i»r  the  other  uf  them  may  prepomloratu  iu 
different  cast's. 

A  iiioderitte  degree  of  I'ongestion  and  cedema  of  tiie  posterior  por- 
tions of  the  hmgs  is  ofli^n  found  as  a  result  of  post -mortem  ch;uiges. 

■Arch.  f.  Ildlkiiuilc.  xix  ,  p.  ISO. 
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In  persons  who  liavt?  been  coinnto^e  from  anycwnsi''  for  sonw 
hours  lit-fore  death,  congestion  and  cwdeniti  of  tlio  liuigs  arv  ivgularly 
<Jevi'lo|»'d. 

With  di-sotiwo  of  th«  hwtrt,  kidn«yn,  and  hings  the  congnation. 
mid  vwinvially  tlio  (edontH,  may  Iw  t>x<Hwniv<f.  Tlw  lun^  may  be  so 
wiin[>lt'toly  ititiltratud  with  «''n»m  a-*  to  1«o  iiiwM'ri»t**<i.  Harh  Ji  mAiiX 
aMli'nm  of  tlie  luu^pi  is  sutliL-JKiit  of  iliwlf  to  t-auiw  diiUh.  It  ha.-* 
t)een  asserted  by  Welch '  that  the  caUHe  of  Huch  an  exccMwivo  ti><lMna 
is  a  i»ai"alysis  of  the  left  side  of  the  heart,  while  the  force  of  the 
right  heart  is  uniiai)aire<l.  Such  an  explanation  st>t<n)s  to  be  plau- 
Mblo. 

Pationtt)  twnfiiiod  to  bod  for  a  ooiwidi'nvtilu  k-ii^th  of  tinio  may  de* 
velop  cim^p^istion  of  the  dependent  |>orltuu»  of  tlm  lun^— /iyy>o.*/(7/tV 
conffcstion.  The  affected  portiouof  luut;  in  shrunken.  vongt:!:<t<-«I, 
and  imperfectly  aerated. 

H/KMOUKHAllK. 

KxtriivaxationiK  of  WoihI  within  thv  air  cavitus*  an*  foimd  with  the 
);rn*!ral  diiKvuk>s  vrhicli  produco  a  dittpositioii  to  UuixliiiK  >n  different 
juirU  of  tile  Ixidy, 

BI'mnI  from  the  bronchi  or  from  cavHljes  may  bu  iiutpirMl  into  the 
air  V4*sicles. 

Valvular  letnons  of  the  heart,  especially  of  the  mitral  valve,  are 
ofleii  acconipajiied  by  the  pHxhiction  of  hreinorrha^ic  infarctions  in 
tht'  hnt)^!^  Thejto  infarctions  art?  circnmsfriUNi,  of  roundwl  or 
wi>(lp>-tiha{>(><l  forms,  from  the  niw  of  a  walnut  to  tluil  of  un  orange. 
Tln-y  am  of  darlc-riHl  color,  unavmtcd,  thv  air  ]NtJ«iui)^-M  distciidod 
with  l>1oo<l,  and  aro  oftvn  siirrouudcd  by  a  Eoue  of  pncttniotiiiL 
They  may  l>o  mtiiatod  in  any  part  of  the  lungs,  but  are  mo»t  com- 
mon in  tlw  lower  lobes.  WTien  they  are  near  the  surfatru  of  the 
lungs  a  circumscribe<l  pleurisy  is  often  produced. 

Such  infarctions  may  pnnlnce  d<<uth  ;  they  may  become  gangre- 
iiiMis,  or  the  blood  may  IiMn>mv  aln^irliod,  >.>r  ibey  may  l>o  gradually 
changed  into  a  nmaller  nia<'«  of  pigintint«ri  tihroua  ttaaue. 

It  ii«  pr<>l>ii))le  that  thi?u>  iiifiin'tion.tare  priKinciil  eitht^r  by  throm* 
boitis  of  bnnii.'lK-s  of  lhn  piilmuaary  arU;ry  or  by  rupturv  of  tliw  oipil- 
luriuk 

Infarctions. of  smaller  size,  and  with  miire  dis|)0«ittoii  to  Im<  sur- 
ronnded  by  inlbuitiiuitor}'  changes,  are  procluctnl  by  emboli  fntm  the 
right  side  of  the  heart  and  from  thrombi  in  the  veins  of  pyiemJc  pa- 
tii^nlx.  TIteso  tufarctious  are  utMially  situate*)  near  the  surfatw  of  the 
l»»g-' 

>  Vfrcboir'a  AtcUt..  ». 

■ItMMitsludiMOalHnfhifaNtloiwIuvilMmiMdebjr  Grmritt,'  Taaaetuitt" tor 
Vbcbmr'a  71>l  l>fnluUy,  lt<91. 
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Hotmorrhage^  with  rupture  of  the  hmg  tissue  are  prodaoed  by 
severe  ooatusiona,  by  penetratiiig  ironnds,  and  by  ^be  rapture  of 
aueurisins. 

EUPUTSEXA. 

Ehnphyaema  is  of  two  kinds — interlobular  and  veacalar. 

Interlobular  Emphysema  is  produced  by  the  rapture  of  air  spa- 
ces and  the  escape  of  air  intt>  the  inb^nttitial  tissue  of  the  long. 
Or  the  pulmonary  pleura  may  ako  be  ruptured  and  the  air  escape 
into  the  pleural  cavity,  or  into  the  mediastinum  and  from  tbraice  into 
the  neck.  Such  a  rupture  of  the  ^r  spaces  is  most  frequently  caosed 
by  broncho-pneumonia  with  consolidation  of  portions  <^  the  lungs. 

Vesicular  Einpkywma  is  adilatation  of  the  air  passages  luid  reen- 
cles  of  the  lungs.  A  temporary  emphysema  can  be  produced  in  a 
variety  of  ways.  The  bronchi  may  be  obstructed  in  such  a  way  that 
the  air  can  enter  the  air  spaces,  but  cannot  escape  from  them.  A 
portion  of  the  lungs  mar  be  consolidated  or  compressed,  and  then 
the  air  spaces  of  the  rest  of  the  lungs  will  be  dilated.  Death  may 
take  place,  with  a  dilatation  of  the  lungs  which  remains  after  death. 

Permanent  emphysema  may  change  an  entire  lung  if  the  otlier 
lung  becomes  permanently  unaerated  ;  it  may  change  portions  of  a 
lung  if  other  portions  are  coiisolida>«cl. 

"  Substantive  emphvsema  "  is  a  tenn  which  is  now  used  in  n 
clinical  rather  than  in  an  anatomical  sense.  It  is  used  to  designate 
a  group  of  cases  in  which  there  are  regularly  developed  changes  m 
the  slmiM)  of  the  thorax,  certain  chiirHcteristic  physical  signs,  a  lia- 
bility to  bronchitis,  to  constant  and  spasmoiiic  dyspncea.  to  venouw 
congestion  of  the  viscera  and  of  the  skin.  In  patients  who  present 
such  Rjiiijjtoins  during  life,  we  find  after  death  diffuse  changes  of 
Ixitli  Uuigs,  of  which  dilatation  of  the  air  siMices  may  fonn  a  part.  If 
the  dilatation  of  the  air  spac-os  does  exist,  tht-  tenn  "substantive 
emphysema  "  is  appropriate  :  if  it  does  not  exist  we  employ  a  term 
which  contradicts  itself. 

The  real  lesion  of  substantive  emphysema  is  a  chronic  productive 
inflammation  of  the  long  with  the  formation  of  new  connective  tis- 
sut;  —a  process  analogous  to  similai-  chronic  inflaniiiiations  of  the  en- 
docardium, arteries,  and  kidneys,  and  one  which,  liki'  them,  may 
constitute  a  formidalile  disease  or  an  unimportant  senile  change. 

Both  hmgs  are  modoratt'ly  'ir  considerably  increased  in  size.  Very 
oftx^n  tliey  are  partly  covered  by  coiuiec'tivc-ti.-^sin'  pleuritic  a^lbesions. 
Tlie  inncotis  nuimlirane  of  t lie  In-onclii  may  be  caatwi  with  mucus  or 
with  muco-ptis.  The  mus<'iilar  foat  of  tlio  bii)nchi  may  be  thick- 
(■ned  ;  tlieir  entire  wall  may  lie  thickeiioil  or  thinned  and  infiltrate<l 
with  cells  ;  tlicy  ni:iy  be  narrowed  or  dilated  :  they  m;iy  l)e  sur- 
lonndeil  by  zones  uf  pnemmmia.     The  tells  which  line  the  walls  of 
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the  air  8|)acoH  are  incrt^aMoiI  in  sizb  and  miiaber.  TIm^  wnlli)  of  tliu 
jiir  8t«wx-s  are  mono  or  I.v«*  lliic-ici-mtii.  wxix-jil  in  Um  csisw  of  eonw  of 
Uivairitiuut^Dt  wliii'li  tiru  dilatod.  Iti  t)u'  wallx  of  some  of  Uio  air 
Hpiu-OK,  tli'Mo  which  urt)  thirkuncd  as  wvll  na  Ihotw  which  are  thiiitteil, 
lire  formed  Kmall  holes  (Fig.  170)  wliich  nmy  later  reach  a  lar^i 
^ze.  BO  thai  adjacent  air  sjuu-dh  became  f  UHed  toother. 

In  flome  cases  of  Bubflhuitive  empliynema  no  dilatntioii  of  tbo  air 
H]uice8  ejciflta.  In  many  of  tlie  fatal  «lsoa  tlit»  dilniatiun  is  but 
nHHlerate ;  in  8oine  va»i»  it  in  very  niiirkod.    Tbo  (lilaudiuti  may 


^ 


Tn  m,'  bniuut.  <ao«i)Ki  Boi,ai  m  nm  Waiu  or  Tim  Ais  Xtmmx^*, 
Fna  4  mm  of  vbnalc  nlUiHT  luboculnili 
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invulro  the  atr  p»8Ni(;pii  ulouo.  or  both  th«>  air  piwiw^rw  and  tlit- 
v<wicl«H.  It  is  not  uniform,  but  iiivolvm  Bomo  parbt  of  th«  ItingH 
luoro  than  otliprn. 

The  arterit>s  throughout  the  lunpi  and  in  the  walls  of  the  larger 
iirrmchi  may  hav«  tlicir  cnnta  thii-kene^t.  The  capillariiw  in  Ibp 
wails  of  the  air  hjuu-iw  which  an»  but  littli-  diiutcii  art*  unchaofCMl. 
Those  of  the  diliiii.sl  air  Himciw  iin*  tu-|iiinili-d  by  wider  inter^'aUi: 
they  may  be  iwmlU-r  ;  it  is  wiiil  that  they  may  bn  obliterated. 

The  riKht  vi»iitrii-le  of  tlti'  ht^art  may  lie  diliiti?d  or  hypt'rtrnphiwl, 
or  both.     There  may  be  renous  con)jp!ittii<n  of  |H-  i-in  mnl-T,  tl»i" 
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stomach,  the  small  intestine,  the  liver,  the  spleen,  the  kidoejv,  and 
the  skin.     There  may  be  dropey. 

ATELECTASIS. 

A  collapsed  and  unaerated  condition  o£  portions  of  lung  tissue  in 
either  congenital  or  acquired. 

1.  In  congenital  atelectasis  portions  of  the  lung  are  firm,  non- 
orepitant,  of  a  dark-blue  or  purple  color,  depressed  and  smooth  on 
section.  These  portions  can  usually  be  artificially  inflated,  and  then 
cannot  be  distinguished  from  the  surrounding  pulmonary  tissue. 
This  condition  is  produced  by  the  inability  of  the  child  after  birth  to 
fuUy  inflate  its  lungs,  either  from  want  of  sufficient  vitahty  or  from 
obstruction  of  the  bronchi.  If  the  child  lives  for  some  time,  and  the 
collai»ed  lobules  are  not  inflated,  they  become  hard  and  dense. 

3.  In  young  children  the  smaller  bronchi  may  become  ob- 
structed by  the  inflammatory  products  of  bronchitis  and  the  correr 
sponding  air  vesicles  will  then  collapse.  We  then  find  scattered 
through  the  lungs  collapsed  lobules  like  those  in  the  new-bom  child. 
Inflammatory  elianges  may  be  eiibseqnontly  developed  in  tho  col- 
lapsed lobules. 

3.  In  adults,  large  or  small  portions  of  lung  tissue  may  become 
collapsed  as  the  result  of  broncliitis,  of  stenosis  of  a  large  bronchos, 
of  compression  of  a  bronchus,  of  paralysis  of  the  pneumogastric,  of 
compression  of  tho  lungs  by  fluid  or  by  new  growths,  and  of  long- 
continued  feebloiioss  of  tlio  at't  of  respiration. 

(JANOREXB   OF   THK   LUSliS. 

It  is  customaiy  to  distinj^iiirth  two  forms  of  giingrene  of  the  lung, 
the  circumscribed  and  the  diffuse  ;  yet  both  can  ot.;cur  tc^ether, 

Cirouma<.Tit>r'd  gimgreno  occui-s  in  the  form  of  one  or  more 
i-oundod  or  irn-j^ular  miisses  of  variable  size.  The  gangrenous  por- 
tion of  lung  is  iit  first  brown  and  dry.  The  gurronnding  lung  tissue 
is  congested  or  (L-ilematous,  or  infiltrated  with  blootl,  or  inflamed. 
If  the  gangrenous  fiji-us  is  near  the  pleura  the  latter  will  be  coated 
with  fibrin.  Gradually  the  gangrenous  jwrtion  of  lung  assumes  a 
dirty-green  (iolor  and  a  putrid  odor.  It  l>ecomos  soft,  broken  down, 
and  separated  fnnn  the  surrounding  lung.  The  blood  vessels  may 
l>e  obliterated  by  thrombi,  or  eroded,  mo  that  there  ai*e  profuse  haimor- 
rhagea. 

8uch  a  gimgronoiirt  pnicoss  may  extend  to  the  mljacent  lung  tis- 
sue, or  a  zone  of  gray  or  rod  liejwitization  or  of  connective  tissue  may 
be  formed. 

The  fluid  from  the  gangrenous  hingmay  jmiss  into  the  bronchi 
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nml  1r>  i'xi>iTtiir(ito<l  ;  «r  it  may  rmi  from  onn  hnrnchuB  iiiU)  Hnoliiur 
uiid  set  up  uow  gHngnmotm  fwi  or  iHffiisu  giiiignMic. 

Tlio  pulmonary  plciim  may  bo  jwrfiinitwl  ami  ii  tpingreiious  pleu- 
risy ])r<iduoe<l. 

Diffiist!  gan^fiwrw  may  follow  the  circtimacribed  form  ;  it  may 
coinplii'jtto  Itdttir  piiouiiioiiin  or  occur  as  an  idiopathic  conilitiou.  A 
laryi'  pfirt  of  a  IuIki  or  of  im  t^rilim  luinj  bcwmiett  greonish,  putrid, 
and  aofl.  hikI  thu  pulmotiHry  pleura  i»iiillHmc<l.  Thoremay  bebajm- 
orrhat^i*!)  from  erodi'd  vetuKels.     Thoro  may  bo  goni*ral  septicsmia. 

Various  forms  of  bacU'ria  may  t>e  present  in  gni^rouous  areas  of 
thaluugs.  Anionif  those  frecjaently  proumt  i«  the  Staphjloooocils 
pyofjenes  aiirtMiH. 

PNEUMOVIA. 

The  intlnmmntioiiH  of  thuluiig,  nn  di^titiguUhcd  from  tbowof  thv 
bronchi  uml  pleura.  Hrucallei)  "piiotimoain." 

In  tlio  prt!!=ent  utiito  of  our  knowU^dgn  i]w  irliL-wifiralioii  of  tin- 
differetit  forms  of  pueumonm  miut  be  an  arbitrary  on«.  We  Je- 
Hcribe  separately : 

Actitu  lobttr  piictiinonia. 

Broncho-puuu  nioti  i  a. 

Secondary  and  complicating  pneumonia. 

The  pneumonia  of  heart  diiieBite. 

InterHtitial  pneaiiiuiiia. 

Tul»er(-ubir  pnttumonia. 

Syphilitic  piiouni<initi. 


/.  Acute  LtAar  PHramonta. 

Tliittisan  acut«'  exudative  intlamnuttion.  vrhidi  invnIreH  rej^u- 
larly  the  whole  of  one  lo!(o,  or  the  larger  piirt  of  one  lung,  or  )i«r- 
tiuna  of  both  lungs.  It  is  an  infectious  inflammation,  atti^udtxl  wilL 
the  growth  in  the  lung  of  |llatb■>g<■nil^  tiard-xia — nioftt  fn^ipiontly  Iho 
"  DiploHM.'cUH  piN-unumiift  "(if  Fniiik'').  UifH  frivpifntly  tbw  luu-illuH 
deocribed  by  Fri^iiliiiMUT.  Ap]«uvnlly  thomi  arc  also  irrcgubu-  forrm^ 
of  lobar  pn«umonui  attended  with  tlio  growth  of  olbur  ftpvdmt  of  btic- 
Itfria. 

The  infbiniiiiHtion  is  of  p»iro  exutlativo  type,  characteria^i  by 
congoHtion,  emigration  of  whitu  I>I(mh1  i:vM*,  diapodeEUs  of  red  blood 
c-ellfs  and  exuiIatitH)  of  bkxKl  ])laHiiiH,  whil»  tho  tuisu«  of  the  Uing 
it«'lf  is  but  Utile  cbaiigiil. 

During  tbo  [ir<l  huure  of  the  iiillammation,  only  im^ular  por- 
licms  of  Ihu  lobo  which  in  to  be  inflamed  ui«  invi^ved ;  later  tbs  eu- 
tirwIolM.-.  Thelungis  conge«te<],  ledematous.  tough,  but  not  oni* 
t!u iliihitMl.     Th»  air  siutces  vontaiu  graDuliu*  matter.  Sbrin,  pus  cellH. 
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i-ed  blotiii  cells,  and  opitlielii))  culls.  Tti*?  i^pitliolium  roiimiiuii);  im 
the  wutls  of  tlip  air  opttops  >»  kwoIIoii  ;  tlii'ru  tu"*.'  Uir)^  numbttrH  of 
white  Itlood  cells  iii  the  t'apilliiries.  The  larger  brtmc-Iii  are  con- 
gested, dry,  or  coated  with  niueus ;  the  small  lironchi  contaiu  the 
MUQu  iHiIanimali>ry  products  aa  do  the  air  spaces,  Th«  pulraonarj- 
jdeura,  lufit  nile,  )»  not  co)it*>d  with  llbrin.  Tliisis  (■ali(>il  tlio  etagie 
of  "  congivitioii. "  The  sbigv'  of  c^ngi^Ktioii  nrfciilarly  only  Ui*tt»  a  fow 
liourH,  but  it  may  I>p  protractwl  for  sovoml  dfiyjj. 

When  the  exmUvtion  of  the  inflammatory  products  baa  reachod 
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Fto.  ITT.-Acm  IxaAR  PsTtmoMfi-i-ltm  ^Tu  Oha.  i^u^hutiok,  >:  MO  and  ndimd. 
fOwirtqsUiK  |itii!umM-(xu.-l  ot  ITrlok pi  ID  UicciuilftMun.RiLtiiRl  iIliIeL 

its  full  development  the  presence  of  thew  pK^hii'ts  within  the  air 
-spiKieM  and  bronchi  C)iu!!«"*  Ihv  lung  U}  In*  solid,  and  nt  this  time  the 
lung  is  said  to  b(>iii  tliot^onditioii  of  "rod  he[iati»itiun. "  The  lung 
is  now  coiiRoIidatoii,  red.  its  cut  section  hwks  granular,  the  grmmlea 
corresponding  to  the  plui^  of  iufliuumatury  matter  ^vithin  tin;  air 
spaces.  For  sometime  after  death  the  iiiflarainatory  products  re- 
main ^olid  and  the  cut  neclion  of  the  lung  dry;  but  later,  with  the 
commviiwitient  of  post-rnorlcm  chnngcH.  th»«o  products  soften  and 
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tbu  cut  MecUon  in  ouvvrwi  with  it  grumoiis  6uid.  TIm>  uir  nssiclcs,  the 
iiir  patisHges,  the  small  bronchi,  ant]  sometimeR  Uie  lat^  bronchi,  art> 
tilled  and  diHtonded  with  fibrin,  putt  ck-IIh,  rcii  IiUhm)  o-IU,  ajid  <«fiilhi>- 
liuiu,  aijd  umy  omuuii  \iirg«  mniilRint  of  baclvria  (Fig.  177).  lii 
Hpite  of  tiic  prvsKtirt'  on  th»  widU  of  Iho  air  Hpuocot  thu  blood  vmhoU 
ill  tlii'ir  wallu  rcniiiiti  pervious.  The  jjulmonjirf  pleura  in  coate'l 
with  fibrin  and  the  interetitial  oonnetrtive  tissue  of  tli«  lung  is  infil 
tiiitod  \nUi  fibrin.  The  h4>pati]!od  lobe  is  inrrcaiwd  in  six»,  aome- 
tiinea  (M  iDUch  Hoas  tooonipn.>8t»  the  rt>cit  of  the  lung.  AlNiiit  oni- 
fourth  of  the  fiitid  vimh-^  dio  in  tbo  Htaguof  rml  hcpittizution  at  luiy 
lime  from  twunty-four  lioiir^  lo  ulevx.-!!  davH  uftor  tli«  inittitl  cbiU. 


/.■.■■\-..:  ■ 


Pm.  IfK— Acim  LamUL  PnTWHiu 
Ktmib,  ■  Waiulrwduatd. 

n*  BtcUiMi  alrawB  a  nimiliar  of  aM 


Toa  PaDDccnur  er  fl— i>iii»  TIhbv  »  tui  An 


»feli»  ponflafcK  anaalwd  Umbb. 


AfU'r  Uw  air  H)ut(-t<«t  have  beroine  comidetoly  fill«I  wHth  tin*  exu- 
dation, if  tho  piilii'iit  coutiiitie«  ti>  live,  there  ftillnws  it  pi-rind  during 
which  the  exudate  becomett  fin«t  deeolorixe*)  mid  then  dt-jiffucnitetl. 
This  is  the  period  of  "gray  hcimtiaMion."  Tlie  lung  remmuH  M>lid. 
ita  color  chaiigea,  first  to  a  mottled  red  and  gray,  then  to  a  imifonn 
gray.  TIiu  coloring  matter  in  discharged  fnwn  the  re«l  bUxxl  cellu 
and  the  cxudntA  biggins  to  degenemtu  und  aoflen.  The  luiig  i»  foum] 
juMsiiig  from  rt'd   to  gray  lii<]Mitiznti4iu  at  any  time  between  ttie 
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i<econd  aaH  tLe  cigliUv-nlli  dny  of  Uio  du<ea»v.      It  is  fuuud  com^ 
pletely  gray  at  any  tiim?  from  thy  fourth  to  Uie  twrcntj-dflh  tJ»j-, 
Abuut  one-half  of  the  cttse^  die  in  the  w>nditi<m  of  mottled  red  luid 
gray  liopatization  :  about  oue-fourUi  iu  the  DXidition  of  gray  ho|Ni- 
tizatiui). 

If  thi»  ptuk-iit  nvcivors  the  exudate  undercut*  still  further  dtv 
(^ncnitioD  and  Mfu-iung  and  is  reinDved  by  the  lyuiphatios.  Thin 
IH  the  stage  of  "resolution."    It  should  conimoucc  iinnwdiatcty  af  tt-r 


■-t'. 


-^^^ 


-A 
nu.  in.  -OBiutnBM  TiMTS  HI  ui  Aai  VaniTLc,  <  iw  whI  rrdwwC 

ck'fervo«viico  ami  W'  conii»k-tHl  within  it  few  days.  Bnt  it  may  uot 
Ix^u  until  It  numl«.T  cif  d)ij-*  aflvr  dvfvi^'i^i'mTH'.  or  it  may  be  un- 
usually prolructed. 

The  pneumocxMxrus  of  Frunkel  (often  also  called  the  Diplococcu^ 
pneumonia  of  Frankel)  is  the  bacterium  most  often  present  in  thi^ 
liinifs  in  Hciite  loltar  pneumonia,  and  tlie  form  which  there  is  much 
rt-ttiwu  to  iK'liuVft,  in  the  laryo  pnHHirtion  tif  cajass  lo  be  the  causu  of 
tlie  disoiuw.     The  germ  i»  diuiorilxHl  oit  ixigo  ItiS. 

There  is  a  form  of  lulvtr  pneumonia  in  which  the  infljunniatiun  in 
not  simply  an  exudative  one,  but  there  is  also  a  grort-th  of  now  con- 
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nective  tissue  in  the  walla  of  tho  air  xpnciw  luul  in  their  i^vities 
(Pig.  178). 

Tbifl  coiiililion  hnn  lx"rii  iiHually  doscribi-il  an  a  obroiiic  inflKm- 
mation  following  iin  oriiiiinry  loliar  pDetimoiiia.  It  m'viii^  nvilly  t«) 
lio  from  tlio  otitMut  11  »|>L<(^iiil  form  of  piutumoiiin.  For  wo  find,  in 
piiticiits  who  Imve  nut  beun  Hick  fur  inuro  thiin  a  fow  diivK,  that  tbi' 
pneumuitia  already  baa  its  charactoristie  form.  Still  furtlior,  evt>n 
in  ita  earlier  stageH  tb«  clinical  history  is  somewhat  different  fn>ii) 
Ihat  oC  an  ortlinary  loltar  pneumonia. 


I 


Fai.  liO.'-Aia  Vancua  cturTAniiu  Owunhed  TiiaPK  i>  Lii»>b  Pwcciingnii,  >  St  and  nduoid- 

If  thi*  ptitit^nt  div«  ^vithin  tiire«  woeks  of  tbu  oommiMKt^mvnt  of 
thv  pnu<imoniii  we  Kixl  one  or  more  lobes  niosoliilHti^l  but  not  much 
i>nbir^-d.  Tlie  hepatization  is  KnHM>th  aiitl  dent«.  The  walhi  of  the 
sir  spaces  are  tbickenM)  and  <-onted  vritb  an  incn^L'ied  number  of 
epitlielial  celU.  Som4>  <if  tlic  iiir  »i)iduie0  contnin  only  fil>riti  and  pus, 
but  ill  otlw-nt  Uient  m  now  c<)uno(;tivi.t  tlsmie,  )>iu<4.'nient  Biil>!<taii<-«  lutd 
cv]li<  (Fig.  17Sf).  In  thiD  new  tis!«UQ  thore  may  Im>  new  hloud  vvwwU, 
which  ('All  ho  tu-tificiiilly  injected  from  the  ve«iwU  uf  the  lung  (Fig. 
180). 
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If  the  pntiunt  liveM  for  st'vwml  inttntlut  we  find  the  lnQ({  wry 
dense  luul  eniontU.  The  growth  of  dbxt  coauective  tiiisite  la  mure  ex- 
tensive, the  nlr  spacea  are  ciMnpletely  filled,  tbeir  waUa  are  luuc-li 
tliiokonpil.  ami  in  some  phweci  tlje  lung  tissue  is  omipletely  chauK:e(I 
into  Riiioi>th  a>uiioctive  tissue. 

//.  Bronelw-pneHtHonia  {CaptUary  fironchiti-i.  Lobular  I'twu- 
nwitia.  Catarrhal  Pneu}nonia). 

Tliis  is  the  ordinary  pneumitnia  of  vixiti^  chilrlntn ;  it  l»  frutiuvul 
lilso  in  yiHiiiff  pcrsnii!*,  Itut  not  jw  (mtihiiihi  in  nihiltx. 

In  childivii  it  8ifm»  to  be  due  tu  the  uiuno  muses  which  produce 
lohur  pueumunUi  in  lululbi :  to  the  poisons  of  the  clilTerent  infectious 
diseases ;  to  the  inhalation  of  irritating  suhntatipes  and  gases,  aad  of 
the  bacteria  which  produce  suppuration. 

In  mlults  tho  disoa.'M>  nmy  pr«*^nt  itsi'lf  tt>  us  in  n  variety  «if  ways. 

1.  The  patiente  have  tm  onlinjiry  attatrkof  catiirrlial  brunchitii* 
htgtiiig  for  several  da>ti. .  Instead  of  getting  well  promptly,  how- 
ever, the  pjitienta  continue  to  couyh  find  to  fei-l  8ick.  and  on  examin- 
ing the  chest  we  fouml  a  rin-iiiiiai-rilHyi  area  where  there  is  dul- 
iiess  on  perousBiort  and  lotid,  lii)(h-pitche<l  voi<!e.  'Tliis  ronflolidatitui 
of  the  lung  does  not,  however,  lai^t  very  long,  and  tlie  pntienlM 
make  a  good  recovery. 

2.  The  pntiente  are  suddenly  uttuttked  with  a  very  severe  ami 
geneni)  broncho-pneumonia.  There  are  chills,  a  ra])id  rise  of  tem- 
perature, headache,  pains  in  the  back  and  chest,  vomiting,  grt^nt 
prostration,  a  r.i]nd  pulse  which  soon  becomes  feeble,  very  Iwid 
hrwithing— rapid,  laborcii,  and  insufficient— venous  eougCHlJon  of  the 
skin  and  of  tho  ^nii^ccra,  cough,  at  tirst  dry,  then  with  profuse  mucus 
and  blood -stjLi nod  sputa,  deeplo^iHiie^.  restlessness,  and  delirium, 
and  albumin  in  tho  urine.  There  are  coarw  snhcrepitant  and  crepi- 
tant r&les  over  both  lungs,  sibilant  and  sonorous  breathing ;  the  per- 
cussion nitty  i.H  normal,  or  exaggerated,  or  dull.  The  diAcatto  lasts 
for  from  seven  to  foni-tccn  day.s,  and  in  very  apt  Ut  prove  falal. 

3.  There  is  u  form  of  hroucho-piieiunonia  in  adidts  which  re- 
neinblcs  lobar  pneunionia.  There  is  tk  geiiend  caturrhid  bronchitis, 
with  broiK'lio-piiciimoiiia  and  consolidation  of  one  or  more  lobes. 
The  symptoms  and  physiojil  signs  are  like  those  of  lobar  pneumonia, 
hut  with  some  difference.  The  invasion  of  the  diseaste  in  not  as  sud- 
den, the  pulse  in  more  rapid,  the  cerebral  symptoms  are  more  con- 
stant, tho  expectoration  is  like  llial  of  bronchitis,  the  phywojd  signs 
are  more  slowly  developed,  the  duration  of  the  disease  is  rather 
longer  and  resolution  is  slower. 

4.  There  is  a  form  of  bronclio-pneiunonia  wliioh  resembles  acute 
phthisis.     The  jmtients  have  a  cough  with  expcetoration,  at  first 
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uiiiooiiH,  aftfnvaril  iniioo-purultiit.  Thm^?  ia  a  modtiraU!  fi-vci",  witii 
t-VMuiu^  nx;uvrl  Kit  ions  uiid  Mwujtiitig  ut  iiij^liU  Tbo  pcitiuiibi  HU'JuIUy 
lutM>  Rvsh  atiil  stron^h.  TUw  )>h}'f<ica]  Mgiis  nro  tlwsu  of  broncliitin 
iiikI  of  coitHolidiition  of  ]Mrt8  of  tho  hing.  The  diaoaw  U  protractod. 
«-otitittuiii^  us  lung  (u<  ton  ww>ka.  und  is  npt  to  prove  fatal. 

With  subHtmitive  emph>'semi)  there  nmy  bo  developed  a  ttubocute 
or  chronic  broiH-ito-pneutnonia. 


'■}if9^\ 


Air  nf3ft  Is  dunMabapaUulian. 

Tile  etitteatud  or  ci>i)Btaiit  letaoii  of  broncbo-poouitioiiui  ift  ou  in* 
Darnmation  of  the  wiilU  (not  tiie  mucous  motnbmni-)  of  tho  l>rt»nclii 
Hiitl  of  the  air  ftpiif^'tA  iiniiMKliatelf  Burrouiiding  ilw  iiiltiinio)  liroiu'hi. 
The  walU  of  th«  linmchi  are  thkikonod  uikI  itifiltnUfHl  by  u  nn^'wUi 
•if  iievr  ci-lls.  Tho  wallu  of  tbo  air  Bpaces  are  thirkeaod.  their  cwvi- 
titt*  are  Qlltxl  with  fibrin,  pas.  and  epithelium  or  with  new  t-onnM'- 
tivo  titttua  The  inflnninuilion  involves  the  medium-sized  and 
Htiudler  bronchi  of  both  lungs,  butis  not  everywhere  equally  severe  ; 
in  some  partd  of  the  lungM  the  ledons  are  much  m4in>  nuirkeil   than 
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see 
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in  (rtlicti*.  In  wiiK' of  tbcr«»o«  there  wre  no  othwr  diiiiigus  except 
Bonio  gviionil  ootitjtvstion  of  the  lutij-s.  In  otlior  cn»e»  there  may  1m- 
luliloil  n  caljirrhu)  infhinijnation  of  llip  niiio<tii»  iiicnibrmie  of  ihi- 
hronchi.  dilTiue  conwilitlationof  parta  of  tli»  hing.  pleurisy,  dilnta- 
tiuu  of  tlie  inflamod  bi-uiichi,  an'tw  of  iitek-ctuKUs  simple  or  tubercu- 
Iaf  iiiHainination  of  tli«  bruiicbiiil  glandit. 

The  ti'iU'h«i  anil  tho  lai^t-r  bnmchi  are  conj^i'sted  mid  cositcd  with 
niiicuii.  The  eniulk-r  bronchi  (.-uiituin  pns,  thi-ir  uitlU  uix-  (hkkeiKd 
juid  iiiriltraUxl  with  cells,  and  tlwy  may  be  tliialtHl.     Aivund  uuinv 


Flo.  19}.— Bnovcno  rrmtmanit.  oi  ah  Asvur.  y  SMand  ndiuad. 

ADnlrTrt1p(proiilaiDiniti>nt«Dliislltiiiiup  In  a  xont-  of  p-rihmnchli  ir  iiMnimnal*. 


P 


of  the  mnall  bronchi  are  narrow  zonea  of  coir^L'^tiim  or  hopatizarion 
The  rest  of  the  liin^  is  con^sttKl  antl  cedeniaionn. 

Or  tlie  zones  vt  ]M-nbronchitic  piietimunia  are  lar^r,  ao  that  a  koc* 
tion  of  tlio  Iim({  i»  multlwl  with  Ultlo  whitish  iimliile*,  each  ncKlule 
corroH|»omliiigto  acutbnHicluis  stim^-undL'd  by  its  arnic  of  piieiiiiiotiia. 

(h-  between  these  zones  of  i)eribrouchitic  pneumonia  are  aroog  of 
ilifTiLHo  hepatiiiation  which  render  portions  of  the  lung  completely 
solid  (Fig.  IKI). 

Or  there  may  bo  ureus  of  Ht«]c(-t4wis  corn.wjKnidintf  to  occlud-Ml 
bronclii. 


jiL 
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Tlivro  U  often  »  thin  layer  of  fibrin  on  th«  p«iiuon«r>'  pteuni. 
Tho  broiii'liiiil  (;IjukI)!i  arv  th«  stout  i)f  »(iiit])le  or  tubermilar  iiiflamnui- 
tioii. 

The  dilatation  o£  the  bronchi  is  not  consttuit.  ^V^lon  pniseiit  it  is 
of  tiie  cytiiidrical  character  and  involves  the  mGdium-M».Hl  bronclii 
for  a  coiihidenible  piirt  of  their  Ii-nfith.  Such  dilatod  bmiiclii  are 
each  of  thi-tu  siirroumloii  by  a  narrow  zone  of  [ttitni [nun iu  :  i1k«  iiilor* 
Teuin^f  hing  titwno  may  bo  still  iu-mt*'d  or  hepatized. 

In  thfso  iR'ribronchitic  xonvs  of  pnonntonia  the  thii;k<-nu]t{  and 
celluhir  infiltmtion  which  exist  in  tliv  \vnlh  "f  the  br>ri<-hi  extend 


fta   1*1.    Fiuurmr  U>^ ..  „  . 


1  AL.  U''>ii^ 


Biaa  to  the  walls  of  tlie  air  «piu»«.  The»o  whIIh  are  tbickenwl  antJ 
iufiltnilMl  »i(l»  wIIj!,  whilo  the  cnvilioR  of  the  vewole*  are  filled  with 
pus  and  epitholitim  or  with  tisane  resembling  Kn<nuhUii>nli»iiir<FH(|t. 
182).  In  tiio  diffuffe  liepMttzation  Ibo  nir  vesiclnn  are  filUil  with 
epitbeliwni,  pus,  luid  fibrin  in  Vi»r>in((r  prvnwrlion  and  quantity  ;  Ibe 
walls  iif  tho  air  sptu-oo  remain  uiu-hiin^rd. 

Tbu  portions  of  Inug  which  aro  not  be|iuti»>tl  are  eonKeated  and 
uslvnmt.iuii.  The  cnvitiit*  of  tin- viwidca  are  diminiMhixl  by  the  eo- 
lurjjiil  ciipilluriea,  tliv  cpithclinm  is  HWuUen.  ajjd  i:i  nuwy  v^-mclos  a 
few  piu  or  epithelial  cell.-^  uiv  lo  lie  found. 
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Suvli  a,  bnmtttio-pnouriKniia  <lifff  ri*  train  tlii>  ordinary  lobar  [mea- 
monia  very  dt'cidyiily.  Tiio  LtidiiiiuHitUiry  pnx-^Kw  is  uot  &  superfi- 
cial one.  rooultin^  only  iu  filliug  the  bruiiclii  un<]  uir  M{Kux<«t  with  in- 
Itiimmntory  pnxliicta.  but  it  nffoct^  ftUo  thv  tissue  of  the  hing,  iniit* 
twitiitif  thi»  walU  of  the  bronrbi  and  of  the  air  spaceti. 

Thiit  int<!n«titial  charaotor  of  th»  iDflanimation  deemn  to  b«  tbe 
rungori  why  tho  (li!*icn80  la  often  prntraotod  and  HomHiiiKw  Rurctiedutl 
by  n  cbn>nic  influintnaltOD.  This  chrouic  condition  we  will  otll 
"  Peraiatent  Broncho-pneHnumia." 


I 


^ 


Fia.  1M.— FMWTBur  BuoxcMonrmiioink 
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Tiic  original  lurutf  broiirhi>-pUL'umoiiia  is  Hucueodod  by  a  chronic 
itiflanimntjon  involviug  e«]}otria11y  tho  intorstitiut  tissue. 

This  iuflammation  may  involve  only  some  of  the  amiUlt^r  l>ron(<!hi 
luid  small  zones  of  vesicles  around  tliem.  ainl  then  a  section  of  the 
lunpr  will  soem  Ui  I»o  studded  with  fihrnus  nodul(>s  (Fig,  183).  Or  aH 
tho  hniuchi  of  som«^  pjirt  of  tho  lung  will  be  inflami^,  tho  poribron- 
L-hititriMini's  of  jitHinmonia  will  Inx-oino  contiiiuoui*.  utiil  so  piirt  of  ji 
lobo  or  nil  untin.-  lobo  lx>come  converted  into  a  dense  mass  of  cou- 
nective  tissue,  Tho  air  vesicles  an;  oblitenited  by  tho  new  cnunfw 
tive  tissue,  tho  interlobular  septa  and  the  pulmonary  ploara  are 
thickened  (Fig,  184),  and  the  intlitmed  hronohi  may  be  diliitwi.  The 
blood  reBsela,  however,  are,  for  the  iiioiit  part,  nut  uhlitumtvd,  so 
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Uwt  Uh'  liiiitf  dow  not  become  necrotic  or  degeneratett,  although 
OOCtutionnlly  uretut  of  clieeey  degeneration  exiat. 

JIJ.  Secondary  and  Complieatimj  Pneunnmui. 

IntliimnuitJoD  uf  tbu  lungs  occuk  fre<(ueutly  Bt^  a  Rouipliaitiu); 
coudition  "with  Lwiuns  of  the  bmin  an*]  spinal  cord,  witli  pyjomia, 
mth  the  continued  fevere,  after  injiiri<'c«  and  iittr}j:i<-ji]  <>{H'niti(iii^,  atnl 
in  pati«nta  who  are  confined  to  U-d  ftir  ii  Itntjg  tiino  from  any  o)iiisi\ 

The  pneumonia  devolo]>ed  in  tlRttv  ctwo*  may  follow  on«  of  two 
different  tyixM. 


Fio.  !«.— LoBULAB  I*im>flNu  IS  t  Cmut.  ocMruuTna  ninrrmuu. 
JUr  VMldtAenrtM  InAunautarr  prodwU  CAd  kfs«  Bomtoni  of    hiflnte  ' 

I,  Part  of  tbo  lung,  mmiilly  tlio  puiit^rior  portion,  ta  congested, 
leothery,  only  partly  a«rated,  and  motUod  by  irr»>gul«r  patches  of 
red  or  gniy  hep»lization  which  have  do  relation  to  th«  bronchi.  In 
llie  hcpittized  {Nirtions  of  the  liiQg  the  nir  spiu-UH  htv  tillc<I  with  IHI.4 
aud  fihriu. 

'1.  11i«  i»tliuninatir>ii  ha»  tb<i  rhaniclHrH  of  a  broncbo-pnuuniouiu. 
Tho  xiuidl  bronchi  any  filled  with  pus,  tlieir  eiiitheUuni  in  alten'<l, 
thHr  utdlHuroinfiltmtc^I  with  pu*.  nnd  immnd  ench  hronchua  is  a 
»onoof  air  veaicleaftUfd  with  |)us  and  filmn.     The  lung  is  mottled 
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^vitb  little  ^vliitiali  iitxluW,  i^rrespt^iiiiliii]^  Ui  tlio  bi\>iiclii  iind  the 
|H-nbroitcliitic  zomsi,  luul  lHrtw(«ii  tli(tt«o  tliviv  may  hv  u  iliffui«e  liepu- 
tiiuitioii. 

In  children  suffering  fi-om  tiiiihtheria.  with  |>seutl(>-menibraii(t^ 
(containing  ]iatlii.)g()nic  bacteria  in  t)lt^  faiicceA  and  upjior  air  ]i:t.'»a>^>M, 
a  scoDiidary  piioiiinoiiia  iimy  appareutly  occur  aif  the  r(u«iiU  of  Uio 
ciitraiav  infii  till)  l>iiig8i«icis*"f  Iho  g«rnw  fn>iii  almvo  (Fig.  1S5).' 
^Vllboiigh  thy  pyuiti-iiic  Uwlwria  are  tin;  mowt  frv(|uciit  ii»ntei«  of 
socoaditry  ud<1  complicatirif;  pnvuniuiiiu,  otliur  furuu  of  gona&  toe 
oapable  of  inducing  it. 


Via.  ia6,— TBI  I'kirL'iiaMs  <ii>  HCA>T  inaun.  x  BUuiil itdncvd. 
An  ttr  Tf«ic)a  trnm  «  ablld'a  luag. 


71'.   The  Pueumonia  of  Heart  Disease. 

Letuomi  of  tho  aortic  and  mitral  valves,  and  dilutatioD  of  the  t«ft 
ventricle,  oftt«n  produce  a  diffuse,  chronic  intlammation  of  both  lungs 
of  a  peculiar  chanicter.  This  condition  is  often  ciilled  pigment  in- 
duration, or  brown  iixluration,  but  it  ia  really  a  chronic  pneumonia. 

The  lungn  arp  diiniiiiKlifd  in  aizo  and  of  a  pcndiar  yellow-pink 
color,  moUM  with  !*iKjt6  of  bbtck  or  brown  pigment.  Thoy  are  not 
t'ong«8ted,  but  uruof  ndry.  lotttbcry  conjostenco;  or  portions  of  them 

'  Consult  PtiiiUlfn  iirvt  Nurtkrap,  "  8Lii<lfoB  on  Iho  Eitulogy  of  Pacutnonlu  oaat- 
plicutlug  PijibthyriB  in  ClilUlrt-a."  Americnii  .louioal  of  Uislical  Sciuncts.  June,  1888- 
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mn^  be  in  thi'>  condition  of  u  MncKith  r»J  luiptitization,  The  nitfivni-- 
unco  of  tlivvKt  Iitii(p«  iiuiy  bo  motUQucl  by  tlie  prwenoie  of  hjemoirluifpi' 
infm-ctioDs,  by  tlic  pre-oxistenra  of  empliyBenui.  or  by  cpclema. 

Stinuto  exnminntion  of  these  lungs  shows  four  separate  patliologi- 
rjil  oonditionH. 

I.  A  clinngo  in  tho  <sipill»rii^  in  thu  walU  of  the  nir  iq»c««. 
Th(;itncnpilbtrii':4  itru  iUliit4.>d  nnil  turttioiiK,  tH>  tbut  they  project  into 
lh«r.ivitii'!*of  tbv  W!<.i<^'U-*.  Tho  dt-givt- of  tho  dibttation  vari«»  in 
th«  (JifTvnTut  lungs  ;  in  »ome  it  i»  ver>'  marked,  iu  others  but  lij^hL 

8,  A  thickening  of  the  walls  of  the  air  iipac-e«.  due  partly  to  tlie 


riD     IM7 


I'-itAinl, 


from  a( 


I  at  mranic  pbUiMa 


dilatatiuii  of  tlie  CApilInrio«.  jiarlly  to  a  growth  of  omooth  innscl^i, 
and  partly  to  ii  growth  of  «>nnoptivo  tiiwue.  The  de^rrv^n  of  the 
thickening  variea  very  much  iti  difTorent  cjinot*. 

3.  A  formation  of  blat^-k  or  bro%vn  pigment  in  th^i  Mhapo  of  gran- 
ules au<l  Hmall  mnaseii.  This  is  deposited  in  the  walU  of  tlio  vemii'len, 
in  tb«  interstitial  connective  tissue,  and  in  the  new  coIU  within  the 
vomcW. 

4.  A  tormAtliin  of  collx  wilhin  tho  air  flpacea.  Th«  walU  of  the 
Tttiiclvs  arofoat''*)  with  a  layer  «>f  fU»t,  nucleated  cells.  Similar  celU, 
or  BwolK'n  and  gnmuhir  cclK  mv  pn-itont  in  the  cavjlies  of  tlie 
TeBiclw*(Fig.  I«C).  If  lh«s«  coll*  an-  numeroiw  the  cju-iiies  of  the 
ve«icle«i  are  <ille«l,  and  tttere  retinlts  a  smooth  nvl  li(-|>ati7Jition. 


SJ« 
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Modorato  dogrww  of  intliunmittioii  of  tho  lunp,  with  the  procluo- 
tioti  of  intcretitMil  oonrnvti  vo  tiiwuo,  »ro  commuii.  Siicb  a  develop- 
iiivnt  of  ititerstitiul  piiournutiiu  fut  tu  ixMMtitute  a  diBease  by  ibwlf  is 
comparatively  rare. 

Causes. — WeU-niarked  interstitiit]  pneumonm  follows  HttAvlcs  of 
bronchopneumonia  ;  severe  attacks  of  pleurisy  ^vh)('h  loure  bvhind 


Vm    II*,— A  MiuiMT  Ti^SHiTW.  .  .1(10  and  ivhicwl 

InrolTlDK  OBlF  two  Ur  nmMnt.  at  vhlob  Uie  iikIIi  arc  lDflllml*d  uhI  Ihi?  u**iUaa  (Hind  <Htb 
lulH>n-1»  itMiir.    Thr  lilood  vi'iMil*  at  UiD  air  nwicle*  ore  InJecUiL 

extt'qiMivu  iidheisiotu ;  clironiu  lirom-hitis ;  mid  tlio  irdiulation  uf  the 
dust  of  c-tiiil  or  stone. 

Lest'oHJf.  — Tiie  intlaininatorj-  chants  are  regularly  ooofiued  Ut 
line  lung,  except  in  the  cam»  of  inhalation  pneumonia.  TIiih  lun}; 
ii<  tiiiokiy  covered  with  old  ndliftsiotw.  its  pulmonary  pleura  is* 
thickonud  ;  tlie  hiug  it-wlf  is  xntidl.     Bands  of  den.se  tihroiia  tiiwutt 
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ext«u<l  fruin  the  pleura  into  the  lung.  There  in  a  (growth  ef  con- 
nective tissue  in  the  aepu  between  the  lobules,  around  the  bronchi 
nnd  tiie  bloml  ve!««t<'lti,  hikI  tn  the  walhsof  theairspncen  (FiK-  18<)> 
The  wivitiea  of  thw  air  gpiw.-c-:j  lire  omiiitrc.-wi^d  and  oUittfnilisl.  The 
mucuiin  membnuio  uf  the  bronchi  i»  the  ttoiit  of  chronic  ouurrliiil  in- 
llaniiiintion.  Tho  vruUs  of  the  bronchi  muy  ho  thickened  and  their 
luiiieu  narrowed  ;  or  their  walk  may  he  thinned  with  the  furmatiuu 
of  bruuctiiectasiie. 


I 


ncnslafwivnl  air  nHlnW  flU(<d  ■llli  tiiliiiilii  llwiiii  lad  ■ulTB^ili.i  ty  a  amw  <pf  ttaw 

The  <iiher  luii^  ii»  Inrgd  luid  empliyiMiiniilou^ 

Suppurative  interstitial  pneumonia  is  sotnotimiit  produced  in  ca«e« 
of  scpticioiniii.  The  pulmonary  pleura  is  oo«t<'il  with  fibrin,  the 
bronchi  contain  pua.  portion»  of  the  lun^  are  hcpatizod,  and  the  in- 
terlobular septa  are  infiltrated  with  pua 

TX  Tnhfrctilar  Pntnimonia.  * 

7%p  InMRH  nuiy  Ntcnme  the  aeat  of  tubercular  itiAammnttmi  at* 
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pari  of  thn  leMons  of  an  acute  ^iieral  tulKM-<':ulo»is,  or  tbvy  mity  be 
ullcftvd  by  localized  tubercular  iittliuiiuiittioiiM. 

The  locubz<.-d  tubercular  iuflaininations  may  conveuiently  be  (Je- 
floribed  under  tbo  niuin'S  of  :  At^ulo  miliary  tubfirviilutiia  ;  Sulniotiit* 
miliary  tuberculosis ;  Obruuic  miliary  tubt'rculosia ;  Aoute  p)itlii«iis 
Hiid  Chronic  phthisis. 

Acute  Milmry  Tnberculo/tts. — The  acute  dovelopnmiit  of  milituy 
tubori'lo^  in  the  lungd  is  usually  only  part  of  g^Mioral  tulxirvuluHis. 
allhou|;h  tho  Us^Jon  may  be  moat  extoiisivo  in  thu  lung». 

Both  lungs  uro  umiiilly  iiivolvtHl,  but  tho  itixtributiuu,  nunibt>r, 
size,  and  chara<.'ti>r  of  tho  miliary  tubercles  differ  in  different  casen. 


W\o.  too.— A  Hn.iDn  TnnBCLa.y  MOud  nduoed, 

Fonned  ot  a  nambcr  of  &ir  tmIgIbc,  snti'  rontiilTiiriK  tulirivlc  ilcniv.  uthcn  imu  axe]  t>|iIUut1intn. 

Hie  larjjer  bronchi  are  the  seat  of  catarrhal  inflammation  ;  the 
\xnig  tissue  is  congastod  ;  the  air  spacas  contain  epitht'lium,  pas,  and 
fibrin  in  small  cfiinntity. 

Tho  tultcrolos  are  found  in  the  parenchyma  of  the  lung,  tn  the 
connt'ctivo  tissue  forniiny  tho  septa,  along  and  in  the  walls  of  the 
bronchi  and  blood  vessels,  and  iu  the  pulmunary  pleura. 

They  are  scattered  singly  tlirough  the  lungx,  or  aggregated  in 
grou|w.  Tlifiy  may  1mi  separated  by  considerable  interspaces,  or  so 
clnse  togt-tbor  that  the  lung  is  rendered  nearly  solid.  Some  are  so 
small  and  tninsiMirent  fhwt  they  can  hardly  1m*  seen  with  tlie  naWM 
eyo  ;  others  are  Ijirgor  and  nmrn  op;ii|iie.  In  ehildren's  hmgs  lai^e 
masses  are  found  of  tb<.<  same  stmoturo  as  miliary  tubercles. 
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Wlit'ii  w«  exniiiinu  miliHrii'  tiibcrelwi  im  tlioy  exist  in  <liffort'iit 
litngH,  il  Ixx'utnos  ovident  that  tbev  are  not  aJl  of  the  same  structure. 
We  find . 

1.  Miliary  tuhcrcW  compo34>il  ontiroly  of  amonihouR  g:mnular 
inatn;r,  with  a  f<nv  ishrtiiikuii  wUj*  ami  ati  I'xl^-mal  swutj  nf  \>ut<  rollfi, 
Tiiiiito  cauiiiut  bu  tuiid  to  have  atty  deliniUs  anat<Hiiii'4U  )«tnictun-. 
In  mime  of  tht>m  the  outlines  of  the  walls  of  the  air  spaciw  are  still 
visible ;  ia  others  tliey  are  lost  in  the  choei(>'  ma»s. 


Fn.  tM.'A  riKiwiKiKiTK)  XniuT  TirwncLM 


9.  Miliary  htberclee  composed  of  »  (jroup  of  air8|ittcwof  which 
the  walls  are  inliltTated  and  the  cavities  iilled  (Fig.  11*S).  Thi>  wiiU» 
of  tlie  air  Hpa<v«  are  iofiltrHtiMl  with  granulation  tiwfue  or  tiibcR-Iv 
ti88U4i ;  a«  the  iiifSllration  pn^^n-^iiUM  tlio  blixtd  vessels  are  oblitenit«tI. 
Hiu^h  an  infiltnition  may  involve  syiumetrifAlly  the  whole  of  the 
wall  of  an  air  spuce,  or  only  a  portion  of  the  wall.     The  ca^-tties  of 
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the  air  spaces  ar»  tQled  with  tubercle  tissue,  or  with  epithoUam, 
tibrin,  and  pua. 

(n  fliuiio  of  tli<>H»  tuborclos  the  tiibcrclo  Usbuo,  both  in  the  w»]hi 
i>f  tlie  air  ^[Htt-c^  atiil  ia  thoir  cuvi(iii»,  i»  well  doveloped  (Fig.  189)  ; 
then  tlicy  lix^k  liico  litllo  tumors  replacing  the  lung  tisMuv.  In 
tithers  the  outlines  of  the  wiiUs  of  tlio  vesicles  are  pftswerved,  f^ruou- 
lation  tissue  prtnloniimitw),  tho  (Si\-itiesof  the  vesiclMt  contain  pus, 
epitlieiiuni,  tibrin,  and  less  tubercle  tissue  {V^g.  lUO) ;  thua  the  tu- 
bercles look  like  little  areias  of  a  composite  bepntizatioD. 


't'l  ^"■'i 


■^ 


,;>*■ 


'.'■■■' 


?*» 


Pw.  IM:— BiBun  TDmDiffl.a  a  Lmia  or  Ctou). 
flbowlDgtiM  BHUbu  nhnrniilriili   niiilnril  with  fucludii~iD  Uu  c^ntcnu  of  the  atr  tmIcIm  tad 
BlbadFlMcfeiMd ««Ui.    (Tbo>lBe«<Ui«t«cUllntaUTetooth0relmDaDliib>ll«bil7--iii)n[*ral«A), 

In  atliilts  such  tubercles  are  small,  but  in  children  they  inay 
nxu'h  » liirgt!  »i/o, 

3.  Miliary  tiiborolcs  formed  by  tho  irifiitmtion  of  ihe  wall  of  ti 
bronchiole  or  air  pii»s»gu  with  tuborclo  tiMuu  or  gnuiulation  tiKSue. 
This  infiltration  is  apt  to  involve  only  one  side  of  the  bnnicbiule  or 
air  paasage.  It  may  be  conlin(>(1  to  this  or  it  may  extt-nd  to  the 
wiUIh  of  tlio  adja<reiit  vesielps.  These  vesitrles  may  remain  empty, 
titcy  may  bo  dilated,  or  they  may  be  B\1pA  with  tubercle  tissue  or 
Vith  epitliulium,  fibrin,  and  pus. 
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4.  Miliary  tubein^lm  fonntnl  by  tbe  infiltmtion  of  the  walls  oE 
HtTuill  broiH'lii  with  tul>enTli^  tittHUo  or  g:riuiubition  tiivnie  |Fif;.  191). 
Tbo  infittnitioQ  oft^^n  cxfoitidri  tu  th*)  tmrrounditig  air  )>pac(K4,  m  as 
to  form  tubercluH  of  bkrgo  utiui. 

Ill  all  tbeee  miliary  tuborcW  tbvru  is  oft«n  cbotnty  desoneration 
of  tlie  central  portii>a». 

Tubercle  bacilli  can  be  demontitrated  iu  most  of  tbeae  miliary 
tiiborclcM,  iMpocially  iti  those  wbich  have  under^ne  cbtietiy  degeae- 
mtion  {Fig.  103). 

Sub(tcate  Miliary  Tw&ercMto**^.— The  disease  involvw*  only  tlw 
apex  of  one  lung,  or  one  lobe,  ot  purtioiu  of  botii  lungs.  Tlio  iiitlam- 
nuition  may  continue  for  weeks  or  monthit,  then  xtop  and  the  patiunt 
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recover.  Or  the  patient  may  bave  s  number  of  attacks,  from  each 
one  of  wbich  he  recovetK.  (Ir  the  cHseaae  may  iH>ntiiiiii*,  (■xtciiil,  and 
cause  dimth  nHthin  a  few  months.  Or  it  may  be  succeeded  by  chronic 
miliary  tubortrulo^is. 

Tlie  miliary  tiitxTcliw  «n>  small.  Most  of  thom  are  formwl  within 
tht'  air  spacBH  or  around  the  bntnohiult??!.  Thcv  are  comfMi«)eil  primn- 
paUy  of  tubercle  tissue  or  of  round-celled  tisHiie.  In  the]M>rtion  of 
lung  whero  the  ttiborcular  inflaminatioii  in  goiof;  on  there  may  alua 
be  localized  catarrhal  broricbiti.'*  and  phiiiriKy. 

Chronic  Miliart/  1'uhfirculogia.—T\w  morbid  process  lK^n»  at 
the  «pex  of  one  lung  and  then  slowly  oxteiHK  either  progrwtMively  or 
in  attacks,  until  a  largo  part  of  the  lungs  is  involved. 
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Tn  tlio  simp1e8t  fonn  of  tlie  <:liBo«u)e  the  only  rhnngo  itt  tho  lun^ 
in  tlio  formation  of  miliary  tubt^rcles.  Tha'to  tubei-cW  an>  liurdor 
and  (loni^T  Ihitn  Ihoso  f.nmd  wilh  g<>neral  ItilwrmlasU  or  with  sab- 
iwutit  piiliriormry  1  iilM;milo!<i s,  Tlioy  nrw  <^Mnixi«.«l  of  tiilwrcle  tisKue, 
or  rotind-<:fIIuJ  ti»MUO,  or  ounn<!Ctivc  tiiMiie,  or  uro  in  thv  cuiiditiun  of 
clioc«y  degcncrutioa. 

Usually,  howovor.  in  addition  to  the  miliary  tuljercl.'^  there  nr© 
other  chanjfes  in  the  lungs.  Tliese  additi<jiuil  l<wions  begin  in  the 
Bame  part  of  the  lung  where  the  tubercles  are  formei],  and  accom- 
|uuiy  the  developnient  of  tlie  tubercltis  in  fresh  parts  of  the  lungs. 

There  may  bo  a  localized  catarrhal  brouchitis. 

Thero  may  bo  an  iiiflautitiutiuii  of  the  walls  of  the  bronchi,  with 
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Fin.  idl.— Dirruiu  itiniRiMJuin  Isn-AKUMION  nomicDra  lnrwvma  Coksouidatioh  or  Tm  Ixirn, 

XBOOawlndllMd. 

partial  dprtruction  of  these  walls  and  tho  fonnation  of  oylitidiiral  or 
Hacculated  bronohiectasia!.  The  walls  of  tho  cfivilifs  thus  formed 
may  Iw  converh^d  into  connective  tissue,  or  they  mny  remain  suppu- 
rating and  nwrotic 

There  may  bo  an  interstitial  pnoumonia  with  the  production  of 
new  connective  tisKtio,  the  oblitonttion  of  Iho  air  spaces,  and  the  con- 
solidation of  portions  of  the  hnigK. 

There  mity  be  dilatation  of  the  air  spaces  of  tho  portions  of  the 
lung:s  which  are  not  consolidated  (Fig.  193). 

There  may  lie  thickening  of  the  pulmonary  and  coetal  plotiiu,  with 
con  nee  five- tissue  atlhesiim.s. 

While  the  morbid  process  be^ns  uB  a  loc«lize<l  tubercular  inflam- 
mation of  the  lungs,  and  often  retains  throughout  this  local  cbafactor, 
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yet  it  may  also  hnpptm  thiit  from  this  locnl  Ivsioa  other  parte  of  the 
body  may  be  infected,  TubtTculiir  laryngitis,  and  tubercular  inflam- 
ntation  of  the  solitary  and  agminated  glanda  of  the  small  intestine, 
often  <x>niplicate  the  pulmonary  ledon,  and  sometimca  even  ticute 
j^ueral  tub(;ru»lo8i«  is  proiliicpd. 

Acute  Ptilmonary  PA/Ai>i«(Acuto  consumption;  Acute  catarrhal 


Tm.  im.~A» 


phthisis). — ^This  name  is  tiiK-d  to  dwd^aate  an  acute  tuberrular  in- 
fianmuUkin  of  the  luags  oombtmnl  with  other  noa-tabercular  ioOam- 
mntor}'  changes. 

1.  In  one  or  more  lobes  there  ma,j  be  miliary  taberdee  and  a 
diffuse  consolidation,  duo  to  the  filling  of  the  air  spaces  with  fibrin, 
pus,  and  epitlielium. 

2.  Tlu'ro  \a  a  ttiborcidiir  broncho-piiutnnonia  involving  tho  Hmnlter 
bronchi  of  ono  or  more  lobw,  uad  Zionus  of  air  epucus  aurroundini 
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the»e  bronchi.    The  walls  of  the  brouchi  and  of  th«  »urn>uodiug  air 
-vesicles  are  infiltrattwl  ^vith  tubercle  tisMue. 

3.  Be^tiile^  tlio  tuliomilar  iiiHamniation  of  tlio  walls  of  tiw  bron- 
chi atid  of  the  iitr  epitcmi  surrouiuling:  tlii^^m.  thore  nre  u  ^-iierAl 
catarrhal  brouchitis,  diffuse  oousoliJaliou  of  tho  lung  by  the  filling 


L::.,-  ...    ..-■■ 

Ad  air  onteb  OIM  wKli  fUty  <f«lbellUM 

of  tlie  air  ^pACtM*  with  librin,  pus,  and  epithelium,  and  flhrin  oa  th« 
pulmuonry  plvurii. 

4.  Botudoe  the  tubercular  broncho-pneumonia,  the  difftue  con- 
solidation, and  the  pleurisy,  there  are  email  or  large  portions  of  dead 
lung  tiinue  in  the  condition  of  coagulation  necrosia  (Pig.  195).  These 
areas  paaa  iitto  tiio  coiidition  of  chtii-sy  degeneration,  and  are  stir- 
rounded  (Fig.  10<1)  by  xom'^t  of  tuN'rcle  ti.'wuo  or  of  round -(^aMmI 
titwuo  ;  or  tliey  soften  and  form  cavititM  which  are  in  commuuicatiou 
with  the  bronchi. 


L 
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(Pig.  lf>8),  orwith  6brin  mul  pus,  while  tboir  woUh  are  unchHDgvd 
and  their  blood  Tes»eln  remain  pertnous. 

(b)  Tiie  air  fipac«»  are  fill«d  and  distended  with  compact  fibrin 
and  shrivelltKl  piiH  and  i'pilheUunt.  Ttti'ir  walU  are  compretuied  and 
tiiiii,  or  thickooi'd  luid  itililtrntod  with  <-t:1l--i.  'Dim  Mood  veaselHi'an 
be  only  very  iiii{)vrri-cl)y  iiiji^H-tf<I.  Tlii»  ctmdition  may  be  mcceeded 
by  <.iomplet<«  clioisy  «U^n*niti<in, 

(c)  Thv  wnlk  of  tlio  vesiclett  aro  thickened,  thoir  cavHtkr^  are 
filled  with  new  connective  tuwae  often  containing  new  vesitets  (Fi^pt. 
IftO,  SOO,  and  201).    This  new  ooonective  tjasue  may  look  like  an  out- 
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growtli  from  the  wall  of  th«  vwacle,  or  a»  if  it  was  formed  free  in 
its  cavity. 

(d)  Thoro  is  a  diflfuao  int<>rstitial  growtli  of  fibrous  tis»tie  and 
f^antilation  tisMtio  in  tiio  wntln  of  tlio  air  siku-^,  tlie  bronchi  »nd  the 
blood  vessels,  aud  in  thu  ^rjitn.  By  tbiit  new  tiH«ttio  th«  air  spaoee 
are  compreeaed  and  deformed  or  completely  obliterated  (Fig.  2<ra). 

2.  Til©  nodules  : 

These,  lut  in  acnte  ]>hthisi!i,  consist  of  areas  of  coagulation  nucro- 
Bis,  peribroDchitic  tiodtiles,  and  miliary  tubercles. 


■-•■-<  i-«r.-^/ 


The  tulKTt'les  may  preserve  their  ohanictvrislie  structure,  or  nn- 
dei^  cheesy  degeneration,  or  be  changed  into  fibrous  tiasne  (Pig. 
303). 

The  areas  of  coagulation  nwrosis  undergo  cheeay  degeneration. 
or  soften  and  fimn  cavities.  They  are  surrounded  by  toberclo  tis- 
sue, or  granulation  tissuo,  or  connectivft  tissue  (Fig.  SW). 

The  peri  bronchi  tic  nodulos  arc  much  the  same  as  in  acute 
phthisis. 

3.  The  bronchi : 

The  cliangoH  in  the  bronehi  tn  chronic  phthisis  form  fi  very  im- 
ortant  part  of  the  morbid  process. 
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(a)  TliA  larger  tironcbi  may  be  the  seat  of  a  chronic  catarrhal 
inflammation,  acRompanied  by  the  production  of  targe  quantitied  of 
muotiH  and  ptii^ 

(&)  Tho  bronchi  of  all  sizus  may  be  inflamvcl,  with  the  produc- 
tion of  now  cells  in  their  wullx,  in  addition  to  the  inflammatory 
chiinges  of  th(-ir  inner  RUrfuces.  Such  a  cellular  iufiltration  of  the 
walls  of  tJie  bniDchi  )h  often  followed  bj'  dilatation — either  fusiform 
or  sacculated. 

(c)  'Fulierclu  gmnula  nnd  gnuaulation  t!.S!tuo  ani  found  in  the 
walls  of  thti  bronchi,  ThMM  tissues  tony  dt^nuruto,  wf  U.-u,  tuid  thus 
form  ulcere. 


.y^< 
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'nnmaji  tnmwwna  am  Fam-arm  Timdk  x  t»  tadn^etS. 


(</)  Thi' entire  thicknean  of  the  wall  of  a  bronchus  may  botxurae 
the  8cnt  of  inflammation  of  a  i>ecultar  chanu-ter.  The  surface  of 
the  mucous  membrane  ii»  cohUhI  with  pus,  the  epithelial  layer  can 
nil  \imneT  be  seen,  tlie  wall  of  the  broncJiiw  is  infillntted  with  cellf. 
The  infljimmaton.-  products  undergo  clR«wy  dcgvncnition,  bo  that 
we  find  the  inner  surfiuw  of  the  bronchus  coated  with  cheesy  mat- 
ter, while  itj*  wall  is  Hbw>  clmn}f.--l  into  cheesy  matter.  Such  a  con- 
ditioii  of  the  bronchus  is  uMually  followed  by  sacculated  dilatittian. 

Tho  cavities  of  chrtMiic  phthisis,  ther^ore,  are  formed  by  the 
dilatation  of  inflain<Kl  bronchi,  by  the  aofteniiiK  of  araasof  ooagn- 
hitii«i  necrosis,  or  by  tJie  combination  of  lH>lh  tlnw«  procemes. 

When  cavities  are  taice  formed  they  are  apt  to  contiaue  and  to 
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1)ooom6  larger  a»  the  ciiswj.-ii^^rtM'S  on.  Their  walls  may  bo  coiivwrt* 
into  gran  utatioo  tJiutuv,  which  iil<wrat«.')  in  aoine  plaoM  aD<l  )>n>Hfo- 
mtoH  in  othere ;  or  portiontt  of  the  wnll  bocomo  necrotic  ;  or  all  ac- 
tive proceeties  ootuw  untl  tlio  wiill  of  thu  oivity  in  funned  of  new 
connective  tissue.  The  lung  tisMue  between  the  ciivitiee  becomes 
compressed  anil  altered  in  various  ways.  As  the  cavities  increase  in 
size  th(>y  tonch  and  open  into  each  other.  In  this  way  large  portions 
of  tlio  lung  may  l>e  converted  into  a  d^ae  maas  honeycombed  witli 
cavities. 


.W 
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;*r^N<,v.-^ 
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Fia.  BM.~TVuiicLB  Tiwhk  iboqmd  ur  Aau  or  CounLATioti  ViKmata,  X  Utaadndumd. 
VII.  Sffphilitic  Pneumonia. 

Persons  sufferinp  from  inherited  or  acquired  Hypbilis  sometimes 
develop  inflammations  of  the  lungs  wliirh  soem  to  be  due  to  tho 
sypliilitic  infection.  The  lungs  may  tlimi  bi>  affected  in  several  dif- 
ferent ways. 

1.  ThorK  lit  an  interstitial  pneumonia,  heji^nning  around  tbo  hir- 
ger  bronchi  and  bluod  v«««eU  at  tho  root  of  the  lung,  and  extending 
to  tlio  walU  of  the  air  spaceR  and  interstitial  connective  tissue,  so  that 
tho  central  portions  of  one  or  both  lungs  are  converted  into  a  dcn^o 
motts  of  connective  tissue  (Fig.  205). 

3.  There  is  an  interstitial  pneumonia,  vritli  the  formation  of  gum- 
my tumors. 


h 


THR  KKSPIRATORY  STSTEM. 


ssr 


3.  Thero  i»  un  intliinimation  of  the  wall  of  the  trachfta  auil  of  the 
lar);cr  bronclii.  There  are  ulcers  in  the  tnucoU8  m«ml>riuie,  Uw^ir 
wnlU  ttro  very  much  thickened,  anil  their  <!avitii>s  are  narrowed  or 
diluted. 

4.  There  are  circiunA(;n)>i!d  iirwin  uf  iiitunntitittl  iiiflommntioa 
around  the  snuUlvr  )>rotichi,  forming  smiill,  hard  peribroncliitic 
nodules. 

a.  Thurs  is  a  diffuse  hepatization,  involving  lobules  or  an  entira 
lobe.    The  affected  portion  of  the  lung  is  red  or  white  or  grayuduj 


r»0.  «M-IVTlK-rn 


r-Kvu.'iii    .  i?3iiiiit  ndoMd. 


Tho  wnlU  of  the  nir  vosiclus  are  inflltmbHl  with  ce\]»,  and  tlicir  cnvi- 
tiex  are  RUlhI  with  epithelial  cells. 

6.  There  mity  be  a  broncho- pneumonia,  like  the  ordinary  broncfao- 
pnenmoiiia  of  chiMren  ;  or  a  lobar  pnoumoDJa,  like  tluit  of  adults. 

7.  There  may  be  an  obliterating  endarteritis  of  branches  of  the 
pulmonary  artery,  with  tho  formation  of  white  infarctions  eur- 
n>unde<i  by  xotim  of  oouiiectivo  tissue.' 

TCMOBS. 
Dermoid  cysU  have  been  found  in  the  lungs  in  n  few  iniitaiic«(t. 
Fibromata  have  been  described  by  ItokitantUcy. 


i 


BOhr,  ChariUAMMlw.  1804,  p.  ItH. 
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Kuchnndrnmnfn  may  ix^oiir  iKith  as  primary  tind  Bccondary  tn^ 
mors.  Tli(!  |)riiii;iiy  tiiiiiors  am  amaiX  urnX  orw  bt-Hcvwl  to  uncinate] 
in  the  curtiiuf^-s  of  Ww  bniiichi.  Thi>  8ecoii<lary  tumore  often  atlain] 
a  very  large  size. 

Osteoma  is  very  rare,     A  rasR  ii*  <]ectcribe<l  liy  IjHwhka. ' 

Stirvomata  as  atxMndary  liiniorx  areof  not  infr«|iient  ooeurrBiioe.. 
A  i)riini»ry  ailnnoHarcoiiia  is  ilo^cribod  l»y  WcicluwlWum,' 

Lymphoinata  are  fotuid  in  chmis  of  kukaitni»  himI  pseudo-leu- 
kcemia. 


fta 


no.  IDS  -Paiaiai  CtMcaviu,  or  na  Lrao.  x  MOhihI  rpdiM«d. 

Carcinoma  ai  a  secondary  growth  may  hare  the  form  of  noduk>« 
orof  diffuse  infiltration.  Pri»niry  carcinonm  of  the  lung  has  Ixxtd 
dcscriixsl  by  a  niunbt-r  of  authors.  The  uuw  grijivth  (Fig.  ^>H)  is  in 
the  fomi  of  small  nodules  HUrround«d  by  pneumonia.  An  the  result  I 
of  the  nvvr  growth  and  the  puoumonin  a  con^dumble  ptirt  of  botb 
lungs  may  bo  rfnilorwi  solid.  The  bronL'hhtl  glaudji  are  infiltrated, 
and  there  may  bo  i*econdary  nodules  in  the  pleura. 

The  new  growUi  ei-ems  to  originate  in  theairapaoea.     Their  wmUa 


'  Vircli.  Arch,,  «.,  p,  600. 
•  Ibiil.,  Uxi*..  p.  659. 
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arc  thickened,  their  ciiviti<s  are  ]in«J  with  cjlindrical  epitbelitun.  or 
fillvd  with  cyliDclriciJ  and  polygonal  cells,  some  oC  which  nndergo 
colloid  deReneration. 

Or  it  nmy  originate  io  the  small  bronchi.* 


PARASITES. 

Kchinococci  occur  in  ih«  lurij^si  in  lijeir  ordinary  cj-stio  form. 
Tho  »nc»  inay  eiippurnto  and  dii«<;hargo  through  the  pluuro,  the 
hrunohi,  thu  wall  of  tho  c-lu'ijt.  or  tim  dinpttrngiu. 

In  broncjiitftjuiije  and  in  gangrenous  cavities  in  the  lungH  vege- 
table parasites  oE  various  kinils  have  been  described — both  moulds 
and  bar^tt^ria. 

Tho  BacilliiK  tuborculo^H  iet  regularly  fouri<i  in  tlie  walU  and  con- 
tont8  of  caviiio-8  in  acut«  and  c-hmnic  phtlilsis,  8umwtJm«»  tii  unor- 
mous  numbers  It  is  also  oft«-n  pRx-nt  in  gn-ut  nunilivrs  in  th»j 
ni^Nltilca  of  tuWrcuhir  iullaintnatiuri,  pjirticuhirly  wla'n  these 
softening  and  beginning  to  break  down  to  Iform  carities  (see  Tubei^ 
culosis). 

TUK  HBDIASTIKUM. 

The  anterior  medio^inum  is  situiite<l  in  front  of  the  pericardium, 
between  it  and  the  stemiun.  At  itii  superitir  part  the  two  layers  of 
pleune  separate  somewhat  to  enclose  tlie  vestiges  of  tlie  thymus 
gland  ;  behind  tlie  second  piece  of  the  sternum  tbey  are  in  omiiact, 
but  below  thi»  tho  left  plt-ura  r<XMxh-i<  from  ita  follow  towanl  the 
left  ctid(^^  ItNiviiig  an  niigiilar  mjuioo  of  M^me  brvtwltli.  The  triangiilurift| 
stcmi  mtiH<;]u  bounds  tliis  s]nu'u  in  front. 

TTie  posterior  mediastinum,  stretching  from  the  pericardiim*  to 
the  Ixtdies  of  tlie  verlebne.  enclosee  between  its  layers  tiie  lower  part 
of  the  windpii>e  and  gulh-t,  the  thoracio  duet,  tho  desiMimiiiig  aorta, 
the  azygous  vein,  the  pneuinogaRtrio  nerve,  aud  some  lymphatic 
glands. 

tXPLAMMATtOH. 

Suppurative  inflammation  m^y  occor  either  in  the  anterior  or 
posterior  mediastinum.  It  may  be  caused  by  fractures,  caries,  or 
Decrosis  of  the  sternum  an<l  vertebrse,  by  perforation  of  the  teeopba- 
gus,  by  suppuration  of  the  lymphatic  glands,  by  pleurisy,  or  may 
occur  without  diacovctrable  cnt»o. 

The  pus  may  inHltnito  the  connective  tisMuo.  or  may  fonn  ab- 
M'esru'tt  which  tnity  ntbun  a  largo  siz^^  Tho  inllamiiuition  may  ex- 
tend to  the  pleura  or  tho  pericardium  .  the  ab«cessos  may  ili<<plac« 
the  heart,  the  lungs,  or  the  stemunt :  or  they  may  perforate  thn>ugh 
'Vlntb.  Anb..  Bd.  tuxtU..  p.  77. 
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tlie  skin  into  a  pleural  cavity,  the  (Buopbagus,  the  trachoA,  or  a,' 
bronchus. 

TUMORS.' 

Tho  most  oommoii  form  of  now  growrth  in  the  motliiistiiium  is  that 
known  by  tho  iiani4)»  of  lymphoiiitt,  Ij'mplio-earcoinii,  und  lymph- 
luk'uotiiii. 

These  tumors  are  confined  to  the  mediastinum,  or  they  are  asi^o 
dated  witli  similar  growths  in  other  parts  of  the  body  in  the  dist-jiso 
called  "pseudo-leukiBmia." 

PiTRoiis  Vietween  tho  nges  of  twenty  nud  thirty  youm  aocni  to  be 
th«  tiuMl  hublu  to  tJiu  (growth,  but  it  in  alao  not  tinoonimon  in  chil- 
dren. 

The  growth  begins  in  the  lymphatic  glands  in  tlie  mediastinum, 
and  at  the  Tttot  of  the  lung.  It  iinTOfuws  at  first  slowly,  then  moro 
rapidly,  and  gradually  infiltrates  tho  adjoining  tissues.  In  this  way 
the  walls  of  tho  traehoa,  bntnchi.  and  iwrUi,  tho  iH-ricaiiliiim,  tho 
pleura,  and  tho  lung,  bcoomo  infiltrated  with  the  growth.  Tho  tumor 
also  ooniprcsBos  tho  Hurruunding  organs. 

Tho  growth  is  composed  of  a  connective-tissue  stroma  infiltrated 
with  small  round  cells,  the  relative  quantity  of  cells  and  stroma 
varying  in  the  different  ciises. 

Besides  tliis  f<irm  of  tumor  thcro  may  also  tK-cur  in  the  mediasti- 
num tumor»  Himiliir  to  tho«o  which  grow  in  tho  ptoura  and  l>ohind 
the  i)crit^.inoum — tumors  which  resemble  both  tho  Htircomat^i  and 
curcinomatu,  and  which  it  is  difficult  to  cUssify.  Aberrant  thyrtwd- 
gland  tissue  may  Xte  found  in  tlie  mediastinum. 

Terutoma  mijomntndes. — Under  this  name  Virchow  describes  a 
very  remarkablo  tumor.  It  grew  rapidly  in  a  man,  aged  twenty- 
two,  of  good  couatitutioQ  anil  physical  dovelopment.  The  rigtit 
plom^  cavity  wim  nearly  filled  with  a  solid  growth,  Thoro  wore 
similar  growths,  of  smaller  size,  on  the  left  rib,  in  tho  livor.  splocn, 
mid  kidneys.  The  mediiistinal  tumor  consisted  of  two  portions,  a 
larger  and  a  smaller.  The  larger  portion  consisted  of  solid  tissue,  in 
which  were  a  few  cavities.  It  was  very  va.scular.  Part  of  it  w«« 
compotsed  of  dense  fibrous  tissuo,  Tho  gw-ater  portion,  however, 
consisted  of  looae  conuuctivo-ti^suo  fibros,  of  fu.sifortii  coUs,  and  u£ 
large,  maiiy-nucleutcd  cells.  Some  of  the  fusiform  colls  woro  small 
and  of  the  usual  api>Garance,  but  many  were  largo  and  presented 
striations  like  those  of  young  voluntary  muscle.  The  smaller  portion 
of  tho  tumor  looked  like  a  miiltilocuhu*  cystoid.  The  cysts  varied 
much  in  size  and  contjiiued  tkTum,  colloid  matter,  and  blood.  Somw 
of  the  cysts  contained  a  thi^-k,  white  material,  in  wliich  were  hairs. 
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'epidermis  scales,  ciliated  epithelium,  and  cholesterin.  In  the  fibrous 
tissue  about  these  cysts  were  pieces  of  hyalin  cartilt^^.  Kear  the 
surface  of  the  tumor  the  tissue  consisted  of  a  fibro-cellular  stroma 
forming  alveoli  filled  with  epithehum.  The  tumor  on  the  third  left 
rib  consisted  of  connective-tissue  fibres  and  cells,  muscle  cells,  cysts, 
alveoli  filled  with  epithelium,  and  a  small  portion  of  tissue  resem- 
bling fcetal  lung. 


THE  TASCULAB  STSTElt 


THE    PERICARDIUM. 


INJURIES. 


The  pericardium  may  be  wounded  by  penetrating  weapons,  1^ 
^nshot  woundB,  and  by  fragments  of  bone.  It  may  be  raptured 
by  severe  cnntUBions  of  the  thorax,  and  by  rapid  extravasation  of 
blood  into  the  pericardial  sac. 

Perforations  may  be  produced  by  empyema,  by  mediastinal  &b- 
scesees,  by  abscesses  of  the  chest  wall  and  of  the  liver,  by  aneurisms 
of  the  aorta,  and  by  suppurative  inflammation  of  the  pericardium. 

DROPSY. 

In  most  post-mortems  we  find  a  little  serum,  from  one-half  ounce  to 
on©  ounce,  in  the  perieardiiil  sao.  This  serum  is  usually  clear  and  of 
a  light -yellow  color ;  if  decomposition  has  commenced  it  may  l»o  of  a 
reddish  color,  or  it  may  bo  slightly  turbid  from  the  falling-off  of  the 
pericanlial  epithelium, 

Lai^e  accumulations  of  serum  are  found  as  part  of  general  drop- 
sy from  heart  disease,  Iddiioy  disease,  etc.  The  serum  is  clear  ami 
of  a  tight-yellow  color.  Hydro-periciirdimn  ia  usually  moderate  in 
compvrison  with  the  acciunulationa  of  senim  in  the  other  serous  cav- 
ities :  sometimes,  however,  there  is  a  very  largp  amount  of  serum, 
which  hinders  the  movements  and  interferes  with  the  nourishment  of 
the  heart. 

HEMORRHAGE. 

Extravasjitions  of  bloo<l  in  the  cavity  of  the  pericardium  are  pro- 
duced by  wounds  and  rupture  of  the  heart,  rupture  of  the  aorta  and 
of  aneurisms,  and  occur  with  pericarditis.  Small  extravasations  in 
the  substance  of  the  pericanlium  are  found  with  scurvy,  purpura, 
fevers,  etc. 

PSKUM0NAT08IS. 

Air  or  gaa  in  the  pericardium  is  sometimes  found  as  a  post-mor- 
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tern  appearance,  accompaitiotl  witli  tirying  ot  portioni*  of  the  pericur- 
ciium. 

Wounds  or  parac^nteaifl  of  the  pericardium  ;  Uie  perfomtiwi  of 
iiWrsof  thestoniacli,  cavitieH  of  the  lunpi,  iind  iilcors  of  the  toso- 
phuK"^'  ">»■>'  admit  air  into  the  pericardial  cavity.  In  piiruleiit  peri- 
cnntitts  with  foul,  decoiniH)siiig  exudation,  gaHeH  may  be  evolved. 

1NKI.AMMATIOS. 

Pericarditis  in  very  rarely  a  primary  lenioii.  It  is  most  frequeutly 
aiwociated  with  rheuirutlisin  tuid  Bri^ht*n  di.sMU^,  hut  in  also  found 
with  paeumouia,  pk>uri»y,  phthuutc,  (.-ndooinlitim,  pyiomin,  aiid  riuty 
be  prtxiuced  by  injuries. 

Tlie  inflammationa  of  the  pericardium  resemble  thow  of  the 
pl^'ura.  They  usually  be^u  acutely  or  subacutely,  but  may  be- 
come chronic.  1'here  ia  a  ifreatcr  di»poHition  to  the  escjipe  of  blood 
(rura  the  vl<«kc18  than  in  pleuritty,  so  tJiat  the  inflammatory  pmducttt 
areoftt-n  mix(^  with  blood.  The  iiiflammutory  pnxt'sa  usually  be- 
gins at  the  hiisi3  of  thv  Iwarl  and  from  thuru  trxtuiidfl  over  the  rest  of 
the  pericanlium.  I 

Exudative  l^rricarditia.  I 

We  may  distinguish : 

1.  Pericaniiiin  with  the  Producttoti  of  Fibrin. — In  the  milder 
exam[4es  of  thia  form  of  pericarditis  the  pericardium  ia  congested,  or 
aUo  studded  witli  minute  hemorrhages ;  ila  surface  is  roughened  by 
the  deixisition  of  a  thin  layer  of  fibrin.  In  tho  more  Hcvore  aim-nt  ttie 
entire  surface  of  the  iH>ricardium  is  coverwl  with  ii  thick  hiycrof 
flbnii,  and  there  tiro  iibrinoutt  lulhi'sionM  between  tbe  viMceral  and 
pnrietJil  periturdium.  If  the  uilhunmalion  continuwi  for  any  length 
of  time  the  porimrdium  itself  bet-omiM  thickened  and  infiltrated  with 
cells,  and  the  wall  of  the  heart  may  also  undergo  intlainmalory 
cliaugea. 

If  the  imlient  rt?(^>vers  tlie  fibrin  may  be  ab»iirln-d  and  the  pt-ricar- 1 
diuiii  ri'ttiru  to  its  normal  (»ndiliou.     Or,  irutt<^<ud  of  thiit,  as  tho  fib- 
rin diaappeara  there  ia  a  growth  of   new  connective  tiasue  which 
forma  permunont  tbicbeninf^  and  adheaona    of  the  pericardium, 
which  may  aftcrwanl  become  calcified. 

2.  Pericardii  is  with  the  Production  nf  Fibrin  and  a  good  dent 
of  Serum, — In  thene  caries  the  poricanliuin  is  coated  with  filirin,  bnl, 
in  addition,  tJieru  ix  a  larg^^  uffuKion  of  Menim  into  the  pi^iricanltid  sw. 
Tliiit  acnim  accumulutea  at  firat  between  the  floor  of  the  [lericardiiun 
and  the  lower  surface  of  the  heart,  and,  as  it  inereasiw.  distentbi  the 
pericardial  sae  in  all  directions,  pushing  the  heart  upward  and  for- 
ward.   The  pericardial  sac  may  be  ao  much  distended  as  to  compreoa 
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the  tracheii.  the  left.  tinmchuH,  tho  (c'topha^iiit,  or  the  uortu.     If  the 
]iatit>iit»  n^rovi-i'  tho  eu^niiii  i»  jiImdiInxI,  ami  |KTitiaiioiit  ndtiiwioiui amll 
thirkciiirigs  am  left. 

•i.  I'erictitditi.f  tvHli  Ihe.  Pi-oihtcf ion  of  fihriii.  Spriim.  and  a\ 
goini  (lenl  of  Phs. — This  variety  mny  hiivn  the  ininilpiit  rhnraot<Tj 
from  the  outset,  or  it  may  lK>t;in  as  one  of  the  forma  jiist  describwl  | 
iu«l  afl«rwaitl  assume  the  {iunilciit  character.  These  latter  CHHes  | 
are  apt  to  run  a  chronic  I'lairae. 

In  till' chronic  ciwiw  lln*  pi-riciinHal  »iw.'  conlaitiH  n  large  amount 
of  ininileiit  »cnini.  TIio  pcriairilium  i»  coatud  with  fihrin  ami  is 
itself  thickened  and  intiltrat4>(]  with  cells.  The  walla  of  the  heart  ■ 
may  be  the  seat  of  interstitial  iimM-arditis,  In  some  cases  the  |»rt>- 
ductaof  intlaminatiim  nudcr^o  j>iitref active  change.n  ;  in  nona- ca^-it 
tlie  Ki'mm  is  alMorbod  and  tlie  librin  and  \)\\»  tindery;  clivetty  ilugvne- 
rntion  ;  in  somocascKuxtuusivu  connc<-t)vtvti88UD  iullH>«>rion4  uud  cal- 
cific plates  arc  formed. 

TliL'  pathof^iiic  bacteria  most  fretiuently  found  in  the  above  vn- 
rietieH  uf  i>ericarditis  are  tlie  Strept^icoccus  and  Staphylococcus  |>yo. 
genes  and  the  Diplix-occna  piieumoniie. 

4.  Tiibfrculiir  Fi't-U-di-ilHin. — This  losion  may  occur  by  it*i'lf. 
hut  is  apt  to  Ik!  a».siH-iatcd  with  tubcri'iilar  inllammution  in  the 
vicinity  of  tht'  heart.  There  may  be  miliary  tubercles  stnittcnMl  dif. 
fusely,  or  Ittnitod  to  certain  rL^yions  in  the  pericardium.  whi<'h  \n 
otherwise  little  channed.  Not  iufrei|ueiitly,  however,  there  is  a  con. 
siderable  thickeninff  of  the  pericardtuu).  either  visceral  or  imrietal,  or 
both. 

In  such  wwl'*  tho  ucw-fonm>d  tissue  consists  of  fibnms  ti«suo  and 
of  tiiborclo  tissue  which  has  undorgniio  cxt4.<nsivc  cheesy  duf^nera- 
lion.  The  thickened  visceral  utid  parietal  iM-ricanlium  are  often 
more  or  less  (frowii  tofjother.  so  that  tlie  pi'iiciirdiat  sac  nuiy  be  p«r- 
tially  or  almost  completely  obliterated,  A  simple  iiiHainmatory  exu- 
dation of  varying  form  often  accomjianies  the  tubercular  procetH. 

Tl'MORS. 

Fibromata  sometimes  are  developed  in  the  {>ertc»nlium.  They 
are  often  of  polj-poid  form,  and  f i-om  atrophy  of  the  imdiclo  may  Ijg- 
comu  free  in  the  ]iericardial  sac. 

SaiToiiKiffi  and  cnrr.inomnta  occur  aa  seciMidarj'  growlhst  either 
from  continiioiiH  intiUratton  or )»»  mvtaKtatic  tumora, 

Ci/Mla  of  the  viswral  pericardium  have  Ikhju  described, 

AVc  liavo  «cen  a  pedunculated  cyst,  containing  about  6  C.C   of  I 
dear  fiuid,  hanging  into  the  i>ericardial  sju:  from  its  attachment  near 
Llie  pulmonary  artery.     The  origin  of  these  cyata  is  obscmv. 

Kndothelioina, — There  may  be  a  growth  of  Aat  cells  arruaged  in 
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HiiHDtonKwiii^  ttibiil«M  wliioli  look  IJko  lympliHtic:^,  in  the  peric-ar- 
tliuD],  n«euiblitii;  Himilar  growUia  in  tbo  ptouni 


THE  HEART. 


«AI.P(tKMAT10N8. 
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Tlio  niiilformattonrt  of  the  heiirt  are  lUHially  doHely  mmnected 
with  iiiiilfunimtioits  of  the  aorta  and  pulmonary  artery.  Tlioy  «le- 
jieml  '111  iint'st  of.  or  abnormal,  deveiopment;  on  ondix-artliiw.  inyi>- 
carditiH,  thrnmb<tnin,  or  mwhaniral  oansi^tt. 

I.  Thn  riimmon  arterial  trunk  in  only  partially,  nr  not  at  all, 
scjiarated  into  mtrta  and  pnlitumary  lu-U-ry.  Tho  divUionx  lit'twucn 
thy  hoart  fiivitii-s  an.-  at  tho  sfiniu  tinio  di-fwrtivti : 

I.  Thi'ru  is  ono  ventricle  and  no  Huricle. 
■i.  There  is  one  ventricle  an*i  one  auricle, 
-f.  ThiT<f  ia  one  vt'ntrirle  and  two  auridiis ;  tint  aortjt  Ik  aluuo  «r' 

inooinpU-ti^ly  wimrattxi  from  the  puhiionary  artvry, 

II.  Tho  trunk  of  the  pulmonary  arti'ry  or  of  thu  ai^irtH  is  ste- 
noH»l  or  oblit<.>rHt4M],  and  from  tlm  obstnicliuu  to  thu  ciimmt  of  blood 
the  development  of  the  se])ta  between  the  heart  cavities  in  pre- 
vented. 

1.  Tito  aortji,  at  its  ori^n,  or  in  tho  iu*c(mdjnti(  |KH^on  of  thoj 
ai-ch,  \»  8t«now<l  or  elocWKl.  Thv  pulmonary  arU-Tv  ft^vcn  dtf  tho  dc 
^.-ending  aorta,  iind  supplies  tlio  wirotids  and  )iulx'lavian)<.  Thu  f>>ni- 
nion  ovale  remains  open,  or  there  is  no  Keplum  between  the  auricles. 
The  ventri(Tilar  aeptura  ia  also  usually  <iefeclive-  The  right  ven- 
trinle  in  hyiH-rlrophiiil. 

2.  Thu  puhnunary  artery  is  steaosod  or  vlotiod.  Its  hmiicb««  are 
supplied  by  the  aorta,  tlirough  the  ductus  urt^musus.  The  ventricu- 
lur  S4?ptum  is  defective,  tbe  foramen  ovule  is  open,  or  the  auricular 
septum  defeetive. 

III.  The  malformation  affei'ta  the  aorta  «uid  pulmonary  artery 
after  they  «iv  nmre  fully  dcvclopiHl. 

1,  Thcntis  iftcni^MS  of  the  »i>rtii  lu'tween  tlieWt  subclavian  and 
ductus  arteriiwus,  or  just  at  the  op(>nin^  uf  tho  dttctus  arteriosus.| 
The  deticendinif  aorta  is  thou  a  continimtion  of  tbe   pidmoaiUT' 
artery. 

'i.  The  aorta  tpvit*  off  all  its  braiiirhes  from  the  arch,  but  the  rie- 
sccmling  lua-ta  ik  a  c-outinuatiou  of  ihe  pulmonary  artery' ;  or  tlie 
earotids  may  ftprin^  from  tho  aorta,  tlie  ^ulielavians  from  tlie  piiN 
monary  arlerj-. 

3.  The  vessels  are  transposed  :  the  puhnonar\-  artery  iLri»os  fr 
the  left,  the  a>.>rta  from  the  right  ventricle ;  the  pulmonary  veit 
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empty  into  thn  left,  the  veiiie  cavae  into  the  right  auriclp  ;  or  the ' 
vcin»  also  limy  bo  traiiaijosed.     Tlie  septa  are  defective. 

IV.  Tlio  aorhi  and  pulmonary  artery  are  normal,  but  tlio  ciiriliau 
septa  arc  dcfoctivo. 

I.  Tbe>  foratiiLm  ovale  reinainx  partly  op<.>n.  This  (.■onilitioD  may 
continue  through  life  vrithout  giving  an>-  trouble. 

■i,  Tlie  ductus  arteriosus  may  remain  open  for  many  years  ;  this 
also  may  cause  no  disturiiance. 

3,  Thero  is  a  small  or  large  opening  in  the  ventricular  iseptuin. 
Thid  may  g^ve  rise  to  no  s^inptomji,  imk-tw  difteastfor  the  heart  ur' 
lungs  bo  superadded. 

V.  Either  of  the  iiurifulo-ventriculiir  orifioos  may  'm*  entirely 
closed.  The  foramen  ovale  remains  opeu,  and  the  ventricuhir  sep- 
tum is  defective. 

VI.  The  valves  of  the  diflfereut  orifices  of  the  heart  may  Im  nti- 
iwnt  or  dwfwtivo.  The  arteries  or  the  ventricles  art?  usuitlly  duff'c- 
tive  at  th«  same  time. 

Thy  aortic  and  pulmonari-  \'«lvi"*  may  consist  of  two  large  or 
four  small  leaves,  instead  of  the  usual  throe.  The  edges  of  the 
semilunar  valves  may  be  fenestrated.  These  alterations  are  usually 
«f  no  fiigniticance. 

Oeiicnilly  Kix-akiag,  the  exialence  of  openings  l>etween  the  two 
unricU's  or  the  two  ventricles,  a<!mitting  some  admixtuix^  of  venous 
and  arterial  blotMl,  produce*  no  nii*rked  citange  iu  the  circulation. 
If.  however,  the  p{i«»ftgu  of  tbo  current  of  venous  blood  into  tho 
right  heart  is  in  any  way  interfered  with,  the  consetpiences  are  very 
seriouii.  Cyanosis  is  pro<iuced,  tiie  skin  is  of  a  bluish  color,  the 
small  veins  and  capillaries  are  dilated,  exudation  of  Kerinn  mid 
hyiwrlrophy  of  connective  tissue  take  pta^e,  esiMx-ially  in  the  tlngera 
and  tv>ei(. 

Besides  the  malformations  already  mentioned  we  may  Hnd  : 

Entii-e  absence  of  the  heart. 

Abnormal  septa  and  chordre  tendiiieai  iu  the  heart  cavities. 

Abnormal  shapes  of  tlie  heart. 

Abnormal  jjositions  of  the  heart. 

(«)  Tliero  is  a  smaller  or  larger  defect  in  the  walU  of  the  thorax, 
so  that  the  heart  projects  on  the  outside  of  the  oliext;  the  pericar- 
dium is  usually  absent. 

{b)  The  diaphragm  is  abitent,  and  the  heart  is  in  the  abdominal 
cavity. 

(c)  The  heart  is  in  some  part  of  the  neck  or  head  ;  this  uccura ' 
only  in  f<Etus63  very  much  malformed. 

(d)  The  hoart  is  transposed,  being  on  the  right  xide. 
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ABXnKMA).  KIKE  OF  TUB   UKART. 

(«)  Tbo  hofirt  may  be  iibnonniiUy  large  in  connection  with  ob- 
stmctivo  iiDonuilicH  of  the  great  ve»»ebt. 

(6)  The  bourt  may  be  abnomuilly  Hmull  (byiioplnsia).    This  most^ 
frequently  ot-cura,  according  to  Virchow,  in  chlorotic  imliviiiiials  and 
thoee  who  are  the  victinu)  of  the  hfemon-h^c  diatbvxis.     In  theoe 
«aseB  the  aorta  ami  othor  largo  artwries  are  ajit  to  be  imuniuJly  8ia«Il 
and  thin-wallod 

Very  rarely  two  more  or  l«sw  porfwt  hi>jirtM  arc  found  in  the  samo 
tburax. 

CHANGES  IS  POSITION. 

Changes  in  tlio  pontion  of  the  heart  are  congenital  ur  M-quir«d. 
The  coiigenital  mnljxiKition^  havo  alrcjuly  1mh-ii  menticmed. 

The  iii'<iiiircd  luiiljmsitiontt  are  cauM^  by  : 

1.  Hypertrophy  of  the  heart ;  it«  long  axitt  »|)[iroacheH  the  hori- 
3u>ntal  direction. 

■i.  ChungeB  in  the  thoracic  visivra.  Em[Jiy»enu»  of  l»oUi  lungs 
pushes  the  heart  downivvanl.  Kniphy!<enia,  pleurisy  with  effusion, 
or  pneumothorax  of  one  side  pa>itKii  tbti  heart  to  the  otttcr  ttidc. 
Ply^rwy  or  chn^iiic  pneumonia,  producing  retraction  of  one  side  of 
the  thorax,  draws  the  heart  to  that  sidei.  New  growlhii,  aneuriams. 
aiid  cnuTafcures  of  the  spine  displace  the  heart  in  various  directiont>. 

3.  Changes  in  the  altdomen.  Accumulations  of  fluid  and  new 
growths  in  the  nbclomen,  and  tympanites,  may  piuth  the  heart  up- 
ward. 

WOCND8  AND   RrPTrRKS. 

IVniindfutf  the  heart  luv  pnxlucwl  by  [wnetrating  instnmient*. 
by  buUett,  aud  by  fnigmunts  of  bone.  Tlw  right  ventricle  is  the 
moru  frequeiilly  wounded ;  next  the  loft :  rarely  the  auridea. 

Tlio  wi^iuid  may  pouetrate  into  the  cavities  of  the  heairt  or  only 
p«u«  partly  tlirough  ita  wall,  or  a  bullet  or  the  broken  ead  of  a  ^^■eal^on 
may  be  embedded  in  the  walL  If  the  wound  peoetrateti  into  a  eavity 
and  is  gaping,  dtwth  followii  in.'^taiitly  ai]d  tlit?  perieanlium  i»  found 
titlei!  nith  bloixl.  If  the  wound  be  xmall  ant]  oblique,  the  blood  may 
escai>o  gradually  and  death  may  not  eu:«ue  foraoreral  daj's.  In  rare 
CAMS  adhesiotiti  aro  fonned  with  the  pericardium  and  the  wound 
cicatrizes.  Wounds  which  do  not  |»euetnite  may  oatuw  death  by  the 
fntlammatioD  which  they  excite,  or  may  cicatrize. 

Bullets  aud  foreign  iHMlies  nuiy  become  encapsulated  in  tlie  heart 
wall  and  remain  so  Utr  yean*. 

Ruptuffs  of  the  liiMirt  wall  occur  in  rariotu  ways  : 

1.  Severe  coulusious  of  the  thorax  may  prudut.-o  rupture,  usually 
of  one  of  the  auricles. 
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2.  Spontaneous  rupture  tx.'curs  lumally  in  a^lvanoed  life.    Rupture 
is  most  f  retiuont  in  the  left  ventricle,  and,  in  a  cikn8i<lRrab)o  proportion 
of  cases,  neai'  tlie  ajx^x.    There  is  UHually  one  mptun^i,  hut  etometiine^ 
more.     The  ruptiiw!  is  usually  ohliipio  and  laryiT  iiik-nitilly  than  ex- 
toniully.    Thu  heart  witll,  ii«ir  thy  scat  of  rupturt-,  may  bo  iutiltrated  ; 
with  hlood,  or  hliwd  inay  iufiltrato  the  subpericanlial  fat.    The  heart  J 
wall  may  ba  of  uormal  tbickneiw,  or  thin  ;  it  is  usually  soft  and  in  a 
condition  of  fatty  infiltration  or  dej^-niTation.     The  rupture   very 
frequently  takes  place  wlion  t))o  ]>atieiit  in  quiet.     Death  may  bei 
almost  instautatiifous  or  may  not  emtue  for  scvi-nd  hours. 

Fatty  di'gijrRTution  leading  to  rupture  of  tlio  hitirt  may  Im  {^ce-  ! 
ral,  or  it  ia  frtxjuently  cir(-iiniacribod  and  dtie  to  oblitt^nitiu);  oudar- 
teritis,  atheroma,  thromlxjsis,  or  emlxilus  of  one  of  the  oironary 
arteriefl,  whereby  a  portion  of  the  heart  wall  is  deprived  of  nourisli- 
iiiontatid  degeaerati.t*.  Or  rupture  of  a  bniiK-h  of  one  of  the  coronary 
arteries  may  induce  nipturo  of  tho  heart  wall.  Acute  and  clinutio 
myocartlitiK,  with  or  without  the  fomuition  of  iih9ce:««  or  cardiao 
aneurism,  or  the  prewnce  of  tumors  in  the  heart  wall,  or  hydatidB, 
may  lead  to  the  ruptm-e. 

3.  In  very  rare  case!*  nipturo  is  j)rixluee«l  by  stenosis  of  tlie  aorta 
and  dilatation  of  the  heart  cuviticfi. 

4.  Rupture  of  the  |>upillai-y  muwles  and  t^Midons  may  be  procluood  | 
by  fatty  degeneration  or  inflammatory  or  tilcenitive  proe«<«9<tR. 

ATHOPHV. 

Atrophy  of  tlie  walls  of  the  heart  may  bo  uccompanii-d  witii  ui>' 
change  in  the  size  of  its  cavities  ;  or  with  dilatation  (the  mim:-  aw  pas- 
sive dihitalion);  or,  more  freipientJy,  with  diminution  in  the  siKe  of 
the  cavities*. 

The  atrophy  iuvolws  most  fre<iueiiHy  all  tho  cavitiea  of  the  hearty  j 
but  may  bo  confined  to  one  or  more  of  tliem. 

The  muscular  tissue  ap|)earB  nonnul.  or  brown  from  the 
of  httle  granules  of  pigment  in  the  muscuhir  fibres,  which  aresome-f 
times  present  in  large  numliera — brown  atrophy;  or  tho  muscular 
libre.t  niay  imdergo  fatty  dugi'nuration  ;  or  there  may  be  an  abnor- 
mal acL-umuIutiuu  of  fat  beneath  the  i)i!ncaiihum  ;  or  there  may  In- 
a  peculiar  gelutinotis  matcriid  beneath  tho  jHnicardiura — this  con. 
sists  of  fat  which  has  undergime  mucous  degom-ration.  The  heart 
may  be  so  much  atrophied  as  to  weigh  foiu*  ounces, 

Tlio  causes  of  atrophy  of  the  heart  are  : 

I.  It  is  a  congenital  malfonnation ;  the  heart  of  an  adult  tboti^ 
looks  like  that  of  an  infant. 

3,  Any  chronic  and  exhausting  disease.  rvi>eJit««l  hnMi)i>rrha^iM»  j 
old  age,  typhus  fever,  dysentery,  etc.,  may  prmlueo  ativpliy. 
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Z.  Cliroriic  pcrimnlitis,  with  litrgo  xuruiut  elTiiflion,  or  with  thiok- 
oiling  of  tho  poricnnliuin,  producinf;  coiistrictioii  uf  lhi>  cNiroiuti-y  nr- 
t«rie«. 

4.  SteiuksiH.  at)i(ironu),  oAlciHcHtion,  or  thr»mlKsiHuf  the  coixinan' 
artorii^  uiay  pnxhiee  |Hirtifll  or  total  atrophy. 

ft.   MyiK-anlilU,  with  fatty  or  fibrmiti  ilegrnrration. 

6.  Milml  i^l4^'iii.H'i«  limy  <^iu)k>  atrophy  of  thi^  K-fl  vontriclo. 

HVPEKTROPHY. 

All  tho  caviiiv^  of  tUv  htMtrt  nuiy  have  their  wull^  hyp<>rtrt>|)bieil. 
or  tho  thifkfiiiiiKniny  involve  utio  or  mure.  While  the  wuU  of  a 
ventricle  i»  thickeued.  its  cavity  may  retain  its  normal  size — ittmple 
hypertrttithn  ;  or  he  dilated — erreNtric  hypfrtrophff  ;  or  it  maybe 
contracted — rimrrntrir  hifpt-rtrojiht/. 

Curt!  8tioultl  always  I>o  cxercijWHl  in  jii<1)cinK  of  thU  condition,  for 
a  Rrnily  contracted  heart  siK-tnti  to  have  a  tnnall  cjtrity  and  thick 
whIIh.  The  existence  of  tmch  a  condition  jisiMntvnlrii"  liyiK'rtrophy 
is  ilenie<l  hy  some  autlioni.  Ec(vntric  hyjH^rti-ophy  is  the  most  I'oni- 
nion  form.  Simple  hypertrophy  ia  not  common,  but  may  occur  in 
connection  with  the  atr>iphicd  kidneys  of  chronic  diffuse  nephritis. 
Tiit^  nkiisch'  ti.-wiic  in  hy|K.-rlni|>hi<*d  hcart.t  i.H  firmer  and  den.'«cr  than 
normal,  and  in  apt  to  have  n  ilarkur  color.  Fatly  degt^iicnitiitri  iiuty, 
however,  be  uesociated  with  it,  giWn}(  the  walU  a  U^cIiUt  up{ic«i^ 
lujce.  It  is  probable  that  the  increaw  of  timue  in  the  hy|)ertrophicd 
heart  wall  is  the  result  of  increase  both  in  inte  aud  number  of  the 
miistrlv  Hbn>n. 

U>')K>rtro|>hy  of  Itoth  venlriclea  uicreoues  lK>lh  the  )<»i^h  and 
brvadth  of  the  henrl.  Hy|kerlTt>|iiiy  of  the  left  ventricle  (alone)  in- 
crMWCw  itTi  Ifugtli.  Thcapi'xis  tlien  lower  and  further  to  the  Icfi 
lliau  usiuih  Hypertrophy  of  tlio  rif^ht  vcntriclo  (aloiH>)  incTMUwit 
the  breadth  of  the  heart  toward  the  rifjcht  i^ide  :  hut  itometinu<<«  the 
riRht  edfce  <»f  the  heart  retaitw  it»  uormitl  Kitiuttion  and  the  a|>ex  is 
dtsphiced  to  the  left.  With  large  hypertn>phy  of  both  ventricles. 
the  Imlsc  of  the  heart  may  sink,  so  that  its  long  axis  appniMrlies  a 
borizoiital  dinn-tion. 

Hyi"Ttniphicd  Ik-mH*  may  weigh  from  frirty  to  fifty  ouii<-ii«,  or 
even  more. 

Hypertrophy  of  tlie  heart  may  depend  upon  a  variety  of  catism  ; 

1.  Clian^^H  in  the  \'alves ;  either  insufHcivncy  or  slenowis  in  the 
valves  leading  fniin  a  ca>nty,  anil  insnffii-iency  in  valvw  Ivtuling  to  a 
ca\ntj',  may  induce  hypertrophy  of  it.-*  waIR 

2.  OMructiim  to  the  iiaMsagii  of  blixxl  thmugh  the  arterial  oth- 
tcm,  ail  in  athcronm  and  other  discu«i'«  of  the  inlima  ;  cuug^uital  or 
fkcqtiintl  8teno«is  of  vessels,  pressure  of  tumon,  etc.,  on  vtvi«d« ; 
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certain  forms  of  clinmit'  <lilTiisf  nephritis^  espocmlly  atrophied  kicT^ 
neys,  lead  to  hypertrt)pliy  of  tli«  k-ft  ventricle,  anj  sometimes  s«<;- 
ORclarily  to  hypertrophy  of  the  right  ventricle. 

3.  OlwtructkiH  to  tlio  pas-iage  of  blood  through  tho  piilmoTmry 
artery  hy  Ktenowii*  or  by  certftm  diwxifws  of  U)«  limgx,  piirliciiliirly 
emphysema  Hiid  ohroiu<;  phthisic,  may  ItMid  to  hypertrophy  of  the 
right  ventricle,  and,  Becondarily,  of  the  right  auricle  and  left  ven- 
tricle. 

■i.  Auy  crtu.sf,  whether  muscular  or  nervmis,  which  iiicre^ae^  the 
rapidity  aiid  forcu  of  the  heart's  contractions,  may  produce  liyix-r- 
trophy. 

5.  Dilatation  of  the  ventricle*,  from  »uiy  chumu,  is  fnjHjiu-ntly  fol- 
low«l  by  hypertrophy, 

6.  Pericanlitia  may  produce  hypertrophy  by  inducing  softening' 
and  dilatation  of  the  ventricles,  or  by  leaving  adhesions  which  ob- 
struct the  heart's  action.  Chronic  mylx^a^ditis  also  may  lead  to  hy- 
pertrophy. 

Finally,  for  some  i-hncs  ■)f  hyporti-ophy  no  ttatisfactory  cau»c  <'aii 
be  found. 

It  shoulil  Ije  borne  in  mind  that  au  increase  in  the  amount  of  fat 
in  and  about  the  heart  may  mnhe  the  organ  appear  larger,  when 
there  may  \>q  actually  a  considerable  decrease  in  the  amount  of  mua- 
el©  tiiwue, 

dii^tatios. 

DiliitJition  may  be  combine<l  with  hypertrophy — ncth'K  diluia- 
iion  :  or  there  may  Ik*  no  incnvisit  "f  musdo  ti!^-<ue,  but  a  thinning 
of  tho  walli*  proportic>nate  to  the  dilatation  of  the  cavity— (Kiasi'ye 
(iihtfitlion. 

Either  one  or  all  of  the  heart  cavities  may  be  dihited,  the  au- 
ricles most  fretpiently ;  next  the  right  ventricle  ;  least  often  the  left 
ventricle. 

Active  dilatation  has  been  considered  under  hypertrophy. 

Piu«<ive  dilatation  may  l>e  produced  by : 

1,  Chimgi's  in  the  valves.  Mitral  or  aortio  stenosin  or  insuf- 
ficiency may  produce  dilatation  of  tlio  auricles  and  right  ventricle. 
Pulmonary  stenosis  or  insufficiency  may  produce  dilatation  of  tho 
light  auricle  and  right  ventricle.  Aortic  inauflicioncy,  with  or 
witliout  stenosis  or  mitralinsufficiency,  may  produce  dilatation  of 
the  left  ventricle.  Dilatations  from  these  causes  are  often  suooewled 
antl  compensated  for  by  Iiypertropliy  of  tho  hotrt  walls. 

2.  Changes  in  tho  muscidar  tissue  of  the  heart  walls.  Serou» 
infiltration  from  pericarditis,  myocarditis,  fatty  degeneration  and  in- 
filtration, atropliy  of  the  muscle  fibres,  may  all  lead  to  <liIatatiou. 
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.1.  A  beurt  which  ia  alroiuly  hypcrtrophiMl  niny.  frum  dtq^uttm- 
tion  of  the  miii«<;lo.  becoino  diluh^d. 

4.  Acute  cxiitliitive  inHiimmatioiui  of  tbo  lungs  nn<l  acutf>  jilouritic 
rxudittions,  by  rendering  a  larjje  umulxr  of  veaseU  suddenly  iin- 
pemu'viblo  to  the  blood  current,  may  protluco  sudden  Htaxiti  in  IImi 
pulmonary  ftrt4>ty  and  dilittation  of  Uio  rin'it  bwirt. 

6.  Tjieru  itru  ciirimiH  ciwmm  of  iicute  and  cbrunic  dilaUitkm  uf  the 
veniricteg  for  which  no  inechanicul  cause  can  be  found  and  which 
lire  rery  fatal. 

^EOBKEIUTIOKS. 

At'fHtfi  Defffiiierat ion  :  ParrnchymatoHH  l}i'yfiifr(ilion  of  th« 
Hetirt  MuKcle. — ^This  liv-<ii>n  fretiuenlly  occurs  in  tvjiliuiil  and  t^'phuit 
fever,  pya)rnia,  erj'i'iiR-Iii*,  aud  other  infectious  disoaiww,  as  wtdl  tm 
in  the  exantbematit,  a»  a  n^'sult  of  bums,  and  under  a  variety  uf 
other  cimdilionii.     It  is  ctuiriicleriiu-d  by  thi'  jiiv»om>^i  in  th>.<  niiiit(<le 


m 
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fibrm  tif  thti  heart  of  jp^iuUrr  or  loss  numbeni  uf  nIbnntinmiH  gra]]- 
uU-M  of  various  sizc«,  most  of  them  very  smalL  They  art-  nut  as  re- 
fnK-Hle  an  tat  droplets,  and  are  in.'*olubie  in  ether,  while  8n-elUu((  up 
and  becoming  almoat  invUible  under  the  iuflueuceof  acetic  add. 
Sometimes  they  are  so  iilmndant  ii»  to  contTal  tbo  RtriaHona  of  the 
fllm-t^  TIh)  degenerati'in  in  tt»iiiilly  i|uito  uiiifonnly  diffuw*!  thnjugh 
tlie  heart,  wIhmo  walU  are  softer  than  normtd  and  of  a  (grayish 
<>o]or.  Thtu  Itwiuii  may  be  astHtciated  with  or  followed  by  falty  de- 
ifeneration. 

Fatty  Degeneration  of  the.  Heart  Mojfde. — This  cou»i«t*  in  the 
IransforniHtion  of  portions  of  the  miuti;le  flhrm  of  the  heart  into  fat, 
which  ri>ll(H>tri  in  tiio  fibres  in  1nrK<;r  and  ttmaller  droplete,  «>metinieM 
few  in  nuniU-r.  somelimes  (to  abundiuit  lis  to  entirely  destroy  or 
eoQceal  the  normal  Htriatiuns  (FiK-  ~'>7).  T1k'«o  droplets  are  solublu 
in  other,  and  remain  un<;banged  on  treatment  with  a4*etie  fknd. 
Thbf  deffeneralion  is  Rometimea  quite  univer^il,  but  is  nvre  apt  to 
occur  in  patches,  pving  tiie  hi«rt  muscle  a  mottled  Hpin-Jinmw. 
This  moltline  may  nsually  lie  lieat  seen  on  the  pnpillnry  miwih-r*. 


Vascular  syrtkm. 

Tiio  dogci«>nil«'ii  nryjia  luivo  a  (Kilo-yellowish  orfor,  and  tliG  miWflo' 
tisNue  i»  Niift  uDil  tlitbliy  ;  but  wlti-ti  mu(k'niU)  or  slight  in  degree  the  j 
^ms  apptMLniiice  may  bo  littlo  changcdt  ftnd  tlui  microscopical  ex- 1 
aiiiiiiatluu  be  nwessiiry  for  its  delonnimition.  This  (leffeneratiun 
iiiiiy  It>.iil  to  tluimins  of  the  walLt,  or  to  ruittiire  of  the  heart,  or  Ut 
inability  to  ftilUl  its  functions.  It  is  not  infrei^uently  the  cau»<»  of' 
midden  dvalli. 

It  muy  1m;  six-oniliiry  tti  Iiy|wiiri)jihy  of  the  hwvrt.  to  itiiWnnia-l 
t ion  of  thu  liwirt  niiwi'lo.  or  tu  iiLTiciiniilis  ;  to  dieturbiinces  of  thu 
trirculation  in  tho  roronury  ii.rt«rio»  by  inllummiition,  atheroma,  etc. 
It  may  be  due  to  deteriomted  condilioua  of  tJje  blood  in  wasting  dis- 
erveea,  exce«»iTe  luBmorrIiii|>i:>H.  exhunsting  fevers,   leiikicmia,   etc,,< 
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'tr  to  )x>ii«()niiig  with  phiMplioruti  and  arsenic.    It  may  occur  in  other- . 
wi«e  ajiiutri'iitly  hi.uiIUiy  (mmvioii!*. 

Futlif  DctjenvnUion  <if  Ike  Endocardium. — It  is  not  nnooui-l 
inon  to  find,  ospcoially  in  eldorly  porsonit,  fatty  dt'gi'ni^Tatiuns  occur- 
i-ing  in  patches,  ospwciuUy  on  the  valves,  but  jiIj^o  on  tho  general 
endocardium.  They  may  also  occur  in  ill  uourisht-d  and  amemitT 
individual.  Small,  or  even  considerable,  areas  of  fatty  dogenera-  j 
lion  ajijiear,  as  a  rule,  to  lie  of  little  or  no  cliniail  signiticance.  Thfv 
are  at  loa.tt  not  inoonsi.tt:>iit  with  porft-ct  health.  In  these  areus 
of  fully  dogonoration  the  coanectiv«-ti«aue  wll.^  are  more  or  loHsj 
ciimplct^'Iy  filled  with  Ltrgor  and  sniidlur  fat  druplots. 

A'lii/lvid  Dtycneralivn  of  the  eiidocarditun  or  tlio  wuUs  of  tbaj 
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blood  v«Hsol8  iiiiil  iuU-rmusculiir  coiiiiuotive-tiiwae  septa  u  a  not  very 
itifrt^quvnt,  btit  usuully  uot  vury  important  leskm. 

ilffdliH  Degrnfralii>n  Bometijnes  opcurs, 

CiiUijicttltun  uf  the  priHiurtHof  iiilliuiiiniition  in  pwiciuxlids,  or 
of  o(iiinectiv«-tit»ii«  membranes  iu  vhroiuc  pericanlitiit,  Kometimes 
occurx.  UD<1  in  tbo  lattur  ctuw  tbe  h«irt  iiiay  bo  more  or  less  enclosed 
by  a  calciireotut  shulL  The  miiarlp  tibrea  of  the  hojirt  wall  may, 
thoujjh  rareir,  Iwt-ome  densely  inhltrated  wi^li  salts  of  iiiiie. 

I'attii  SnfiUration  or  LipomattMt'it  nf  the  Hetirf, — Tliia  iMtion, 
which  Rhotild  Ib»  dearly  distingtitshiHl  from  f«ily  dcgenfratiua,  con- 
piinlH  of  lui  uniisiuil  ncciuTiuliitiou  of  fut  about  lltu  hcurt  and  betwe 
it«  muKc-Iu  fibivtf  (Fig.  Wt>). 

Thi>  Hubpericanlial  fat,  whitrh  may  be  present  tii  oonsiderabloquuii- 


Piii.  *CV  -  Aranran  t^ajuwiui.  Far.  ^ 

Pnim  ]ro<i>>«pmaa>lMdc#  MJCUecMor  Um  Momach  aodiwrtleatunL    SUfeinl  wiai  (Mnld 
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tity  under  normitl  coadittoos,  may  be  kg  groutly  iiicreaMt]  in  amount 
as  to  form  a  thick  envelope  enclonnfir  nearly  the  Dntin*  or^n.  Soiut^ 
times  the  accuniuUtion  of  fat  extends  int4)  the  wullt  of  tho  hvHrl, 
between  thu  mii.-w?K-9<,  (■imsin^'atn.iphy  of  the  latter,  frequently  to  a 
very  grcnt  extent,  mo  tluit  tlie  function  of  the  heart  is  seriously  in- 
terfcrwl  willi.  This  ownirs  smnetim*'!*  in  g:pi>eral  obesity,  or  as  a  re- 
sult of  chronic  pericarditis,  or  in  dninknnli».  or  in  debilitated  or  old 
persons. 

Atrophy  nf  the  pericardial  fat  ti^ue  not  infrequently  occur*  in 
pentoiis  «miii-iftt(.<<l  by  chn.>nic  disicat<e,  and  then  the  usunl  situations 
of  Iho  flit  (ire  i^'cujiied  by  a  li.isue  r<'S<'niblinp  mueous  tissue  in  itn 
ip-om  chanictiire.  Microsoipit^d  examination  fthows  that  in  this 
atrophic  Eat  the  fat  c«ll«  have  largely  luat  their  contents,  and  the 
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-vrhole  tissue  has  under^ne  a  partial  reTersion  to  its  original  embry- 
onio  form  (see  Fig.  209). 

Myomalacia, — When,  through  obliterating  endarteritis,  alJiero- 
ina,  thrombosis,  or  embolus  of  a  branch  of  the  coronary  arteries, 
tlie  blood  supply  is  cut  off  from  a  circumscribed  portion  of  the  heart 
wall,  the  tissue  in  the  affected  area  may  undergo  fatty  defeneration, 
leading  to  rupture.  Or,  instead  of  extensive  fatty  degeneration,  tiie 
muscle  fibres  may  break  down  into  a  granular  detritus  and  the  con- 
nective tissue  about  them  suffer  retrograde  metamorphoeiSj  so  that 
the  whole  affected  area  may  be  soft  and  yellowish-white  or  grayish 
in  oolor.  If,  as  not  infrequently  occurs,  there  is  considerable  extra- 
vasation of  blood,  the  degenerated  area  may  be  of  a  dark-red  color. 
Under  these  conditions  the  wall  may  rupture ;  or  acute  inflammatory 
processes  may  occur ;  or  the  degenerated  tissue  may  be  gradually 
absorbed,  and  replaced  by  new  connective  tissue  which  gradually 
grows  dense,  shrinks,  and  assumes  the  characters  of  cicatricial  tis- 
sue. This  may  occur  in  any  part  of  the  heart  wall  or  in  the  papil- 
lary  muscles.  When  the  heart  wall  is  involved  the  new-formed 
connective  tissue  may  yield  to  the  blood  pressure  frcnn  within  and 
an  aneurism  of  the  heart  be  formed. 

Fragmentation  of  the  Myocardium. — Attention  has  been  called 
by  a  number  of  observers  to  a  condition  of  the  heart  muscle  some- 
times observed,  it  is  said,  in  acute  infectious  diseases,  in  acute  and 
chronic  diseases  of  the  central  nervous  system,  and  in  sudden  death 
from  a  variety  of  causes.  The  muscle  tiasuo  i»  »oft,  friable,  opaque, 
Kud  often  yellowish.  Examination  shows  a  loosening  of  the  muscle 
cells  from  one  another,  aa  if  by  some  change  in  the  cement  siib- 
stance,'  It  is  still  questionable  whether  this  may  not  be  a  iH)st-iiior- 
tem  cliange, 

IXFl.AMMATUIX. 

EndocardHi.f. 

The  endoc;ardium  is  a  connectivo-tissue  luembraue  which  lines 
the  cavities  of  the  heart  and  foniw  its  valves.  Its  inner  surface  is 
covered  with  a  layer  of  endothelial  cells.  It  is  but  poorly  supplieil 
with  vessels,  and  the  inflaramations  which  Jittiick  it  are  of  the  cel- 
lular variety.  The  oitliiiary  products  of  iufliinimatiun,  pus,  fibrin, 
jind  senim,  are  scanty  or  absent  alti^jether.  The  connective-tissue 
cells  and  basement  substance  are  principiilly  couceniecl  in  the  inflam- 
mntx>ry  processes.  The  new  tissue  thus  produced  is  prone  to  de- 
generation and  ciilcifioatinn.     The  roughening  of  the  endocardium 


I  TcdetefH,  Virclii.w's  Arriiiv,  Bil.  ciiviii.,  [left  11.,  p.  185.  1K02— literaliire  an<l 
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due  to  tlu)  ioftiuiiiiuitMHi  ofttjn  causus  n  oongulAttwi  t>f  fibrin  un  Die 
iiiDam«(l  Hiuiaixt. 

Ill  ftfrtiil  life  it  is  the  padnciirdium  of  the  ri|fht  heart,  in  »x(ra- 
ttk'riiiv  life  th»t  4>f  tlie  left  hcail,  whicli  i»  usually  iuHsined. 

Tbe  eutlocardium  which  ftM-nii^  t]ie  valvtM  iii  tlmt  wbicli  Umottt 
fre<iuently  uiflnntiHl,  bot  tbe  uthur  portioiiit  of  it  aru  hy  no  me«tu4 
exempt. 

1,  Simple  Aciite  Endocarditia. — This  U  mn»t  apt  to  o(x-ur  in 
cnnnvctiun  with  rbeuntatism,  but  may  occur  under  otlier  couclitioni*. 
ll  imty  ttttHfk  a  beart  which  was  previously  bealtbr,  i>r  ini«  in 
whii'h  the  lesions  of  rhrxmic  eiiibKftrditi*  alreiady  exitit. 

Ill  Kotne  OHMM  the  only  Wioii  i^  n  simple  awelliii^f  i>f  tiie  valvos. 


Fw.  tW.  -ViacnTMOi  <ai  Aoaitn  Vu.Ta  ik  ftntoiuMtia 
MmiHiiBcnautor  OaxmOim  artt  tto  anttn. 

They  are  thick  and  succulent,  bat  tbetr  surfacett  remain  snKwlh. 
The  basement  mibtitance  is  swollen,  and  there  itt  a  tnoderole  prtK 
duction  of  new  ooniioctive-tisxiie  rt'lls. 

In  otlior  ciusc^  tlio  growth  of  coitntHrtivft* tissue  cells  is  very  inucb 
ini>ro  miirkM,  tlto  I>ii.'«fini>iit8ubfttani>i  Lt  uplit  up,  and  little  relluhu* 
fun^UK  niii>»c»,  oilli-il  VH^^dtaliuas,  projttct  from  tlie  free  surfnue  of 
IIh'  ouducurdiuin.  On  theoo  rouKhwn«d  surfiirus  the  fibrin  of  tbi' 
blood  \»  deposite4t,  and  so  ve|{*<tiitions  of  considerable  rA»'  niity  be 
fomtod  (see  Fig.  210). 

In  fttill  other  caws  the  cell  growth,  while  in  some  plaera  it  tomw 
vi^gctjitiiinx,  in  othci'  plnoi>M  <lcgenemt<>s,  and  thus  |tortiunft  of  tin* 
vulxvs  luv  di^troyisl.  This  is  simpie  acute  utceratitv  endocar- 
ilitia. 
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[ii  )«>me  ceM'i  of  iIiim  ili.^itiso  tlio  piUionte  recover  ami  the  vali 
.■wem  to  ivturn  ki  n  luirniul  tcjiniitiun  ;  in  other  camH  tlut  valves  nrft^ 
left  jwrmaDently  daiiiiijpjd  ;  iiiul  in  still  otiiers  phnwiic  widociirditis 
foUowfi  the  Hcut«  form. 

2.  Mycotic  or  Malignant  Endocarditis  (miilignant  ulcflivt)vi» 
(iDclooarditif)). 

The  ilirtH^t  indting  cause  of  simpUiHOUtewHW-arilitiiiof  tbeforuis 
descrilKs]  iiln>vii  in  uiikiinwii.  But  iii  n  consitiemble  number  of  cas<>^ 
of  acute  t^ntlooiniitis  bact«rin  huvu  beoa  found  in  and  about  the 
T^;otution»  (jrh;  Fig.  all),  iin<l  provrd,  by  careful  exixtriraeuttt,  Ui 
Kttuid  in  It  iTuusutive  rulation  to  tho  tctdon. 

TbtisL'  caBoa  of  iunit«  trndooartlitia  in  which  th«  k'«iunK  iiro  in- 
ilufwtl  by  the  direct  action  of  bact<>riji  iire  oillcd  tuycotic  or  inalig- 
itant  etiflocarditis ;  or,  einca  tlic  m'w-fonn*Ml  tus  wpU  m  the  old 
tiatma  about  the  bacteiiu  is  apt  to  Iwcomv  necrotic  and  thus  lead  to 
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larger  or  smaller  loesea  of  substance,  tho  le«on  ia  often  c^ed  ulcera- 
tive  endocarditis. 

Cultivitlioriit  of  thv  lutotonu  <*ccurriiig  in  tho  heart  lesiotia  in  nui- 
hgHHiit  «^U(Ioc)irditi»  havo  shown  that,  while  varioo*  spttciv-s  of 
bacturia  may  occiutionnlly  act  as  an  incitiiif;  cause,  tt  is  moitt  com- 
monly induced  by  the  Stuphylococcus  jiyDj^uncs  aureus,  tho  Strupto- 
CoccxiM  pyogenes,  and  the  DijjlococcilS  jinouinoiiia*. 

It  has  been,  furthermore,  found  that  a  lesion  or  injury  of  tiie  eu- 
docardiuni,  eitlier  on  tho  heart  valvta  or  elsewhere,  predispowa  in 
tlie  lodj^merit  and  growth  upon  tliom  of  the  dUiease-producitiif 
baoteria  when  once  thi-y  havn  gaiiiod  acci^s  to  the  circulating^  blood.' 

'  For  n  ilirUiilnl  consjiltrntlnn  of  Ihc  relationship  of  bacteria  to  molfgiUDt  endo. 
cardltU.  wlilt  ciperitticnis  and  lileruiuTU,  »i'0  Pfuitilm,  Am.  Jnur.  MoU  ScioncvB, 
Jantmry,  11^7;  Wtiehaiidaum,  Zieglor'a  BuEirl^'e  zur  patli,  AniU.,  IM.  Ir.,  1888, 
p.  127. 
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Mycotic  CTidocnrJilis  »  frequently  a  eecondarj-  nuiipiioatiDg  le- 
noil,  but  may  (x.'cur  an  a  primary  diseatN-'.  I;  in  ni(iHta|>t  t4i  Ixt  ttastf 
ciati^il  iivitU  tlio  a£UU>  iiifectioii8  diaonsea,  and  iu  nuiiiy  castin  mny  Ih> 
rvganlitl  tis  one  of  tlie  Iiical  uianifiettatioiis  of  pyemia. 

Ill  Moino  cii«c«  Uicro  is  a  fonaatiua  of  now  tiRstie  in  tlic  form  of 
oi^anized  v^etatioiis  on  tlio  \iilves  or  gunonit  t>ncIocjir<liiim  :  in 
otiier  casea  necrotus  either  of  the  new-foruiud  or  tho  old  ti^ue  id  tht> 


no.  m.  -  Cwfiimi  bsoouMTia. 
■»»— ftliw"  oa  beut  mn  vltb  Um  Moot  ckM-mMnl  niH. 


k 


most  marked  feature.  Blood  clots  are  apt  to  form  on  tho  aifected 
BUrfawa  ant)  often  largely  nuUce  up  the  Bo-calU«d  vegetations.  The 
mitntl  and  aortic  ralvea  are  frequently  the  seat  of  the  leidon.  but  it 
H)ay  oprwr  ebwwhere, 

I)iita>'hmi-ni  of  buLctv-riaconUtinint;  fni;;nii-nlH  of  the  ve^'latioUH 
■•r  clots  may  givu  Hm)  to  ninglo  or  multiple  infectious  mnlxili  (ae^  p. 
61)  and  nhMxaoM-sin  various  partu  of  tliu  hu<ly,  michaH  tliettpUien.  kid- 
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n&ya.  brain,  skin,  heart  wftll,  tttc.  Bnotwria  Kimilur  ta  Ibono  in  tin* 
heart  leitiuii  niny  l)u  fui)ii<l  in  thoso  iiocoudiirr  nWwssos  {ma  Vig, 
49). 

It  is  probable  that  those  abHceasea  in  iil<:erative  cmlocitrditis  ilo 
not  always  ai'ls6  fiora  cardiac  emboli,  hitt  maj'  precede  tlie  heart 
losion. 

3.  Chrouir  FJndocftrdifi.s  may  sua-ffd  aoiit«»  i^ndorarditis,  or  timj 
infloininfitiuti  may  bo  clinmio  fmni  tlio<>ut«vt.     It  «ffect«  mo«>t  fpt- 
quently  the  iiurtiu  and  mitnil  valv(>9,  ntid  the  endcx'ardinm  of  tliv  k-ft  I 
auricle  jtiid  ventri<.'k> ;  similar  chatigo!  in  tho  right  side  of  tlie  huurt  i 
being  much  less  frequent. 


Flo.  Its.-  Caaona  CsDoc^amm, 
MhowlOK'  rc(tvt«ikrn"  -Bortlc  tsItb. 


Thore  )u^*  two  nimii  anatomical  vjirietien  of  chnoniw  pndiicnnlit 
which  may  m-cur  seimrately  or  together. 

(1)  llievndocnrdinm  IK  thick  and  dense,  its  8urf»OH» 'lire  smnolhj 
or  co%'cn-d  witlt  sinitti,  hanl  Vf'getatiotL.i  or  ridges  ;  it  i»  often  iiifll* 
trated  wiMi  thu  «aH»  of  limo. 

(2)  There  is  a  growth  of  connectivc-tinaiiB  ci*ll»  in  tli©  endiK-ur 
dinm.  with  m  ^tplittiag-np  of  the  basement  mib«t«iK%.     Sriinc  of  the 
now  t^jlU  continue  to  live,  others  degenerate.     By  the  ("ombinatioti 
of  such  a  <'t>II  growth  and  destruction  the  endocardium  iti  in  (m>iih»J 
plucMi  lUwtroyiHl,   in  olhorx  changed  into   projecting    vegetntions.' 
Fibrin  i«  dcjK)aito>l  on  tfic  njughon^Hl  surfatw*  (Figs.  319  and  413), 
After  n  time  the  condition  miiy  bt-   furthi-r  complicattMl   by    the| 
slirinkage  and  depoHJtion  of  the  Baits  of  lim«  in  the  ucw  tii«tue  hjic 
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in  the  endnonrdium.  All  tbew  changes  may  extend  to  the  whU  of 
tlio  heart  bitncAlh  tli<>  endocardium. 

Tbo  most  imiKirtiuit  r'swU  of  ohmnic  (Midiioaniittt  i»  its  ofToct  on 
the  heart  rtUrcit,  {trutluciii^  Jnttiiflifit^iicy  mid  nu-nuAis.  The  cluuigos 
in  the  valves  are  ft^owed  by  vhaitgf»  in  tlio  witlU  and  (.'H\'iti<w  of  the 

.rt,  and  disturbanoes  of  tho  circulation  throti^iout  the  body. 

i.  Chronic  C'Iceruttve  Kntioc€trdit is.— hnrge  u\cer»  or  perfopa* 
tioDS  oi  the  valvt!«  may  be  fonne«i  in  chronic  end«x^nliti8,  upon 
which  clots  may  form,  »o  that  in  gnMHapix'anmi'o  a  gn-at  Nmibirity 
exiits  between  this  and  mali)(nant  ulcerative  onducarditiH.  |uirticu- 
larly  if  the  latter  havo  been  en^frafted  upon  an  already  cfarooicaUy 
dii«en>KMl  midocartliuin.  The  micromxipictd  and  biolojfical  esamina- 
tionH  inubt  UBually  be  re)Mni«^<<1  to  tii  order  to  detenninv  the  esiu-t  sag- 
nificance  of  the  lesion. 

5.  TufMTCHlar  Kndocarditis  may  occur  in  connection  with  tn- 
bercular  pericaiditin  or  gi;neral  miliary  tuliercultMbt.  The  ttiltercles 
may  Im  small  and  single,  or  grouiKxI  in  ma«»u»,  and  sliow  tbo  tumal 
degenerative  chaiiguK. 

Aff/ocarditis. 

Tho  inflammatoiry  chnngvs  in  the  wallx  of  the  heiirt  involve  pri- 
marily tho  interstitial  timue  and  blood  Te«»els,  the  muitcle  fibriw 
beiiit;  t^econdtirily  affectet]  by  atrophic  and  degenerative  changes. 

liitcrsfitiat  Myocarditis  may  be  acute  and  purulent,  or  chronic 
with  the  formation  of  new  connective  tiMue. 

Acute  ruriiient  Afj/ocarditix  may  be  dilTuMs  intiUrating  tho 
wall  of  tlie  heart  with  pn.-<.  Thi»  niny  occur  as  a  couiplinUiuii  of 
iKnrlntina  and  fnim  unknown  i-ausee. 

More  frvxiuently  the  purulent  inthunmatioa  is  circnmscrilieil,  pro- 
ducing alwc'tww*!,  Thetie  occur  with  pyemia,  inycf.>tjc  ulcerative  ea- 
dcKarditis.  and  other  infet-tioui*  di.'Hiasc^  lliey  an*  of  different 
sizes  and  either  single  or  multipk-.  They  are  produwal  by  the  ludg- 
meitt  of  infections  embtili  in  small  veiwels.  The  contents  of  the  ab- 
9CVSMM  consist  of  pus.  broken-down  niuM-le  tixsue,  and  bacteria. 
Theso  abm^esscs  may  open  into  the  pericnrtlial  sac  and  set  up  a  pu- 
ruleat  pericanlitia ;  or  into  a  lieart  cavit>-,  giving  rine  to  thrombi  in 
the  heart  and  emboli  in  different  (larlM  of  the  IkxIv  ;  or  the  wall  of 
the  heart  is  weakened  by  the  nl>)>ccss  w>  that  it  rupture.  i»r  an  aneu- 
rismal  sac  is  formnd  ;  or  an  abiK^'em  in  the  interventricular  septum 
nmy  establish  an  opening  between  the  ventricles:  or  the  soppura- 
live  pmcoHS  may  extend  upward  and  form  an  abscesii  in  the  coTm««- 
tive  tissue  at  the  liase  of  the  heart. 

In  rare  cases  the  patients  rw-over,  the  contents  of  the  abscesses 
become  dry  and  hard,  and  eucloeed  by  a  wall  of  fibrous  tissue. 


THB  TAP 

Chronic  Tntftrstitial  Myorarditt'.H  may  "ito  secomlftn-  to  pericar^ 
ditU  or  I'lidoofirditis,  to  obliU>riitiii^  eudarteritU  of  the  branches  of 
tho  coronary  iirtorjr,  myomHlacia,  or  may  occur  by  itself.     There  is  a  1 
growth  of  now  coimoctivp  tisKiiu  or  of  t^ratiulation  tissue  between  iho  i 
inu»cubiT  fibres,  with  atrophy  and  d<?g<>nHnttion  of  tJicmuMolts     Thini 
growth  may  be  in  the  form  of  circumscribod  patches  (Fig.  814),  or  j 
diffuspti  over  a  ooiisid<'mbIfi  part  of  tlio  wall  of  tbo  heart.     Such  an 
interstitial  iiiflanmmtioii  is  oftfii  followed  by  dilatation  of  the  cavi- 
ties of  the  hitart,  by  the  f<}niiation  of  oneurisais  of  tho  wall  of  the  i 
h«nrt,aiid  of  thrombi  in  tho  cavities  nf  the  heart. 

StfphHiilc  Myocnriliiis  is  ntwompiinii'ii  by  tho  growth  of  eon- 1 
ncotivci  ti»«ue  or  granulation  tissiio  in  i\w.  iviill  of  tlif  iHvtrt  between 
the  mummlar  Sbres.     The  pericurdium  luid  vudocurdiuiii  utay  also  be 


Flo.  *1«.— Cbkcwic  bmBtrnnu.  iiicKtxmm. 
Showliut  lr»iu»er>»  »«*inn  of  •  ponton  <rf  a  papllluT  uuimIb. 


thickened,  and  jwricardial  adhesions  may  be  fonned. 
tho  heart  are  of  rtiro  oocurrouce. 


Gummata  of! 


CBANOiE!!  IS  THE  VALVBS. 

Fenestration  of  the  valvf»  in  usually  a  chaug©  productive  of  no 
bad  eonsequenocs.     It  occurs  very  fw-quently  in  tlw  fwirtic  and  pul- 
monary valves.     The  valves  may  be  tJiinner  than  umial,  and  close 
to  their  fn-o  edges  HR- small  slita  extwuding  from  tlie  centre  to  th«^J 
attuchfd  iilyi^s  of  a  leaf.  ^| 

Aneuritima  of  the  valvtw  are  protluced  in  two  ways  : 

1.  They  are  the  result  of  endocarditis.  One  of  the  lamellee  of  tJie 
leaf  of  a  vijvo  is  destroyed,  and  tho  other  lamelhi  in  converted  into 
n  sac  filled  with  blood.  These  aneurisms  are  found  in  the  aortic 
vaive,  projecting  into  tho  ventricle  ;  and  in  tho  mitral  valve,  project- 
ing into  tlio  auricle.  Not  infrticjuently  the  wall  of  the  aneurtsm 
gives  way,  *>  tlmt  there  is  a  rupture  entirety  through  tlio  valve. 

2,  The  entire  thickness  of  n  leaf  of  a  valve  is  oouvurted  into 
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Bac  titled  with  btooiL     TbU  occuni  in  the  uortic,  mitml,  antl  tricus- 
pid valvea  ;  ilfl  cause  in  unktHivra. 

[{('•morrhagti  in  tlio  Hubntanoe  of  the  valven  U  wnnetinKw  found 
in  wry  ymuig  cbildi>.<n.  It  does  uot  uppcar  to  have  much  clinical 
importance, 

AlfSURISU  OP  TUB  iibabt. 

Saca  fillcKi  with  blood,  Hituat^  in  thn  wall.t  of  the  heart  and  com- 
niuiiicatiii}^  with  it«  cavities,  aro  fomiiHl  iii  «pvomI  difTflrmit  ways. 

I.  In  conwHiiK'iioo  of  iiitbunnmlorj- process*!*  in  Uk-  vndoi'siniium 
imd  miutcnliir  tii<»ue,  a  ttnuill  or  lurgu  portion  of  tbv  wall  in  couvvrt«d 
into  fibrous  tissue.  The  portion  tlius  changed  no  longur  rtwist*  tlio 
presBure  of  the  Wood  from  within,  an<l  is  ilriven  outward.  Such  » 
pouch  may  be  a  circmnscril)ed  sac  conimmiicatiiig  with  the  heart 
cavi^  by  a  small  opening,  or  niay  lix>lc  like  a  dilatation  of  partof  the 
vt^ntricle,  llie  wall  of  i<uch  an  aiionHsin  bti'omt-^  tbiniK-r  at*  the  sao 
incn.>ai<«!4  in  sizv.  It  ia  eoni|>0)k^Td  of  the  endocardium,  new  fibrous 
titwuo,  \'ii«c>i>ral  [>cricHrdiiim,  and  sometimes  the  adlH>n?ut  pnrielal 
periuurdium.  The  walU  may  calcify,  or  mrely  they  become  so  thin 
as  to  rupture  eittemally  or  into  the  right  ventricle.  The  simm  may 
contain  fluid  blond  or  be  fill«I  up  with  tibrin. 

8u<-h  anouriHrns  are  usiuilly  situated  in  the  wall  of  the  left  ven- 
tricle ;  mrcIy  in  that  of  the  loft  nurick'.  If  they  junj  in  ih©  »')>tu[n 
they  inrtv  pntjwt  into  llie  right  v^'iitriclc.  Tbcy  iiro  uiKually  tangle, 
but  Honiclimcs  two  or  three  are  found  in  the  eamo  heart. 

S.  Fatty  degeneration  of  the  hettrt  wall  may  reach  such  a  point 
that  the  wall  yields  and  is  f>ouchetl  out  into  an  aneiirismid  aac, 

3.  Kndocanlitis  and  myocanlitis,  ur  faity  di-gi'n(-niti<)n,  may  00 
floften  a  portion  of  the  heart  wall  that  the  endocardium  and  part  of 
the  niuHcular  ti.<«sue  are  ruptured  and  a  ragged  ca%ity  is  formed. 
Thi.s  form  of  aneurism  tuuially  dove  not  attain  a  Urge  size,  but  sooa 
ruptures  ext*:!nially  and  caiiMM  the  death  of  tbv  paiticnt. 


r 


TUROMBOSIS  UP  TUK   UEAKT. 

It  is  very  common  to  And  after  death,  in  the  heart  cavitiett,  yellow, 
suocuWnt,  M-iui-tnuiit1uceut  miucmM,  Tbuy  are  most  common  find  of 
firmest  t«>xtun>  in  iN.'n«on»  who  die  of  acute  inflammatory  di^etiset;. 
They  may  iidhore  quite  firmly  to  the  walls  of  the  heart,  and  may  ex- 
tend in  long,  branching  conis  into  the  vesaeU.  They  are  formed  in 
the  last  hours  of  life  and  just  after  death.  They  have  no  clinical  or 
pathological  iniportanee. 

Coagulations  of  Itiu  fibrin  of  the  blood  in  tliu  heart  do,  however, 
occur  during  life,  and  may  exist  for  }'eiirs.  If  tho  fibrin  adhcrM  to 
the  Tulvos  in  small  masses  these  are  called  vegetations ;  if  it  ooa^- 
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lateti  in  tlio  Iiwirt  ca\itiee  in  larger  bodies  they  are  called  thrombi  or] 
beurt  poly[)i. 

Sufli  thrombi  are  foiuul  in  all  tho  hoart  cavitios.    Thoy  fon»  flat-  ' 
teood  musses  firmly  udliprent  to  the  oiulocurdium  ;  or  roimiled  tiodies 
in  the  spaces  between  the  trahectilaj;  or  hitvo  a  polypoid  Kliapo  uud.  j 
are  attached  by  a  narrow  pedicle,  or  aro  free  in  th«  cavity, 

Tlu»yare  ii.'«iiivlly  found  in  oonnection  ^"nth  some  val-nilar  lesion 
which  prcvonti*  llio  fiv-e  circiibition  of  hloixl  through  the  lieart. 

Tli«y  are  firm,  dry,  and  of  a  wliitisb  color ;  they  may  soften  and 
break  down  at  thoir  ountnvt,  t«o  a8  to  look  likv  cysttt  filled  with  pus, 
or  they  may  calcify.  They  are  ui^ually  tntircly  unorgiiniyA-al,  con- 
nsttng  mmply  of  fibrin,  but  may  become  orgnnized. 

One  of  UB  (Delafield)  has  seen  an  organized  thrombos  in  the  heart 
oi  a  man,  who*«e  iiistory  was  unknown,  who  was  found  dead  in  the 
street. 

Unorganized  [H>lypi)id  or  grlobular  and  unattached  thrombi  of  tbo 
RUriclw  aro  of  occa«iomvl  occurrence,  Wiltton  prcswit«<l  Ix'foru  the 
New  York  Ptithologiwil  Stwivty,  iSifi,  a  largo  tlirombiu  of  ihe  auricle 
which  wfis  partly  organized, 

Sometimes  sarcomatoiu  and  carcinomatous  tumors  tn  different 
parts  of  the  body  are  accomiKinied  by  the  formation  of  thrombi  in 
tho  heart  ca\'itii--s  which  aro  comjtoMtd  ]uu-lly  of  coagulat^id  blov>d, 
partly  of  ti«»uu  hko  that  of  th©  primary  tmnor. 

TUMOR*. 

Primary  tumors  in  the  heart  are  rare,  btit  sarcomata,  mi/xoiuata, 
fibromafti,  and  lipnmata  may  occur.  JUknMonii/ontaia,  probably 
oougi.^nit4il,  may  otrcur  in  the  heart  wall  as  circ-umsinibcd  nodular 
mufiMvi.  A  cavernous  tumor  of  this  kind  luut  been  described.  Sec- 
ondary tumors,  jut  a  result  of  metastasis,  or  of  continuous  growth  from 
adjacent  parts,  are  not  very  inf re«iuent.  These  are  usually  carcinO' 
mala  or  aarcomala.    Secondary  chundromata  have  been  observed. 

PARASITES. 

Echinococcus  sometimes  occurs  in  the  heart  wall  and  may  p«rfo- 
rate  into  the  cavitiea.     Cysticercus  cellulose  has  been  observed. 


THE  BLOOD  VESSELS. 

ATHOPHY    AND    HYPERTKOPHY, 

Atrophy  of  the  blood  vessels  may  involve  the  entire  trualc  or 
some  of  its  elements.  It  may  occur  as  a  part  of  general  maluutn- 
tion  of  the  body,  or  in  connection  with  atrophy  of  particular  organs^ 
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or  aft  an  accompitniiueut  of  Tariona  diseases  of  the  vessels  tbem- 

«JV£!S. 

Hiipfrtrtifiiiij.  wliU'h  i»  (•s[nwinUy  swi-n  in  tbu  nrti-ricf.  m«y  ixx-iir 
ill  till.'  I'tftaWiahiiioiit  of  !V  vollaUinil  circuliilion  iipitn  Ihw  fk»!?uro  of 
HrteiiiU  trunks;  or  it  muy  occur  ait  the  result  of  increuutttl  blood  pre»- 
sure,  a»  m  some  formit  ot  h>-pertrophy  of  the  heart. 

DEtJENERATlOS. 

Futtt/  Dtyenerafion. — Tliis  may  occur  in  the  walls  of  othenviiw 
uniillviHMl  VLVsels,  or  in  those  which  have  undergone  n  variety  of  iu- 
flainmatory  or  degenerative  cImngeA.  It  may  occur  eitlier  in  the  ia- 
tima  or  media,  or  lx>th,  and  may  bo  !*o  extoti.iive  us  to  fonn  a  very 
prominent  gronn  Icftiou,  or  so  litllo  d(!i*olt)p«Mi  as  to  requiro  iho  micro- 
scope for  its  recognition.  ^NTion  marked.  OMpcclalty  if  occurring  in 
the  ititiitui  of  large  VLctsolx,  Kinullvr  utid  larger  spots  or  »tn']K<ri  or 
piitclics  may  h©  seen,  of  a  yellowi^i -white  color,  usuaUy  sharply  cir- 
cumscribed, and  sometimes  smooth,  soractime»  rougiiened  on  tJie 
surface.  It  ii  most  apt  to  occur  in  the  lu^rta,  but  may  be  found  in 
any  of  the  V4>t«wls.  In  moderate  do^n'04'^  of  ttio  k-?>inn  wo  find  on 
section  tbiit  tlie  c«Ils  of  the  intinm  conbiin  fal  dntpk-U  in  gn-ak-r  or 
Iwiw  numl>cr.  When  further a<lvuuwHi,  not  oidyiire  tho  wlUcrowded 
with  flit  dropk-ts.  but  the  in tcnx'l hilar  tissue  also  may  be  more  or  lees 
densely  infillmtnl  unth  them.  Sometimes  the  inBUration  is  SO  dense 
tJiat  the  tissue  breaks  down,  and  thero  may  be  an  erosion  of  the  sur- 
face, forming  a  so-called  fatty  ulcer.  Wlien  the  media  ia  involved 
the  mui«cle  cells  contain  fat  drojilets.  It  may  lead  to  the  formation 
of  aneurism  or  to  nipturo  of  tJie  vtissi^ls. 

Cutcijlrtititm  uniuilly  occurs  in  vwowU  olherwiiisfi  diM-»so<l.  nud 
may  involve  vithor  the  intima  or  media.  It  uun)*i:*w  in  tliv  dopoia- 
tion  of  suits  of  linio  ditlior  in  tbo  cells  or  iiitunx'llular  eubstHDoe. 
The  lime  may  Iw  in  thu  form  of  larger  or  suudler  granules  or  in 
dense  translucent  plates. 

Amyloid  DegeHeralion,  which  may  affect  all  the  ixMts  of  the  ar< 
teries,  but  especiidly  the  intima  an<l  media,  vnU  be  considem)  under  j 
tlie  k-Hioiitt  of  tlie  oi^uih  in  wliich  it  mutit  cxtmmonly  occurn. 

Hyaiin  Degeneration  may  c»use  thickening  of  tho  intima  of 
the  Idood  vessels  by  its  convvntioii  int<i  or  tnflltnttion  with  a  Iwiuioge- 
neouB  nutt«>rial  somewhat  similar  to  amyloid  (soo  page  84).  t>r  it 
may  involve  the  entire  wall  of  smaller  vessels,  converting  them  into 
irregular  lumpy  cords.  The  lumen  of  vessels  thus  chauged  may  be 
obliterates!  or  occluded  by  thrombi. 
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THK  ARTERIES. 
IXFLAMKATION'. 

Acute  Arteritis. 

Acate  ioflaniniation  t^  the  whUb  of  the  arteries  ia,  m  the  major- 
ity of  cases,  the  result  of  injuiy,  or  of  an  inflammation  in  the  Ticin- 
i^  of  the  vessel,  or  of  the  lodj^m^it  within  it  of  some  forcagn  body 
of  an  irritating  or  infectious  nature.  The  inflammatory  prooeas  may 
be  lai^ly  confined  to  the  inner  layer  of  the  vessels — endarterttia  ; 
or  it  may  commence  in  the  outer  }seyer»— periarteritis  ;  or  it  may 
involve  the  entire  walL 

The  blood  vessels  in  the  outer  layers  may  be  congested,  the  tiaeue 
CBdematous  and  infiltrated  with  pus  cells,  and  the  entire  wall  may 
become  OBcrotic.  The  intima,  if  this  layer  is  involved,  loses  its  natu- 
ral gloss,  looks  dull  and  swollen.  It  may  become  infiltrated  with 
pus  from  the  outer  layers,  and  it  may  become  necrotic.  Under  these 
conditions  thrombi  usually  form,  and  in  tfaeee  may  occur  the  various 
changes  which  have  been  already  described  on  page  60. 

Chronic  Arteritis. 

Since  tbe  publication  of  the  studies  of  Gull  and  Sutton  rai  artario- 
capillary  fibrosis,  attention  has  been  every  year  more  and  more  di- 
rected to  morbid  changes  in  the  arteries  as  one  of  the  most  frequent 
of  diseased  conditions. 

It  is  evident  that  these  morbid  changes  are  caused  by  alcohol, 
lead,  g"ut,  and  syphilis;  that  the  disposition  to  them  is  hereditary  in 
some  families  ;  that  they  constitute  one  of  the  r^ular  senile  changes ; 
thiit  they  iire  often  assoointoil  with  chronic  diseases  of  the  riscera  ; 
that  the  patients  csin  bo  unconscious  uf  their  existence,  and  that,  oa 
the  other  hand,  they  can  cause  most  distressing  symptoms,  and  even 
death. 

At  the  present  time  it  is  customary  to  »|>eak  of  tliese  morbid  con- 
ditions undiT  the  names  of  arterii)-sc'lerosis  and  atheroma,  and  to 
a(!cept  the  conclusions  drawn  by  Thonia  from  an  extended  series  of 
studies.     Thoina  teairhes  that  r 

1.  Every  long-continuod  slowing  of  the  blood  current  causes  con- 
traction of  the  middle  coat  of  the  aorta,  and,  if  this  is  not  sufficient 
to  accelerate  the  Mood  current,  to  a  growth  of  connective  tissue  in  the 
intiina. 

2,  Primary  diffuse  and  nodular  arterio-sclerosis  depends  upon  a 
w(;akeiiiiig  of  the  wall  of  the  blood  vessel  due  to  constitutional  con- 
ditions. This  in  followed  by  dilatation  of  the  ve^^'l,  Hlowiiig  of  the 
blood  stream,  and  then  the  growth  of  connective  tissue  in  the  intima. 
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3,  Secondaiy  arterio-scleronja  is  caused  by  slowing  of  tlie  Wood 
Currunt  productKl  by  chaages  of  tbe  circulation  in  the  capillary 
vp»«m;I». 

It  tippoitni  to  mo  tliat  tbe  motit  pructicul  wny  to  look  at  all  these 
morbid  cluuiijeH  in  tbe  arteneii  U  to  consider  thuin  the  n-niilts  of  a 
(KMubination  of  cbronic  productive  infliuniiiHtiou  and  of  dv^jvnvrution 
occurring  in  connective  tissue.  We  shall  then  tliink  of  tho  artcrii!* 
lut  wu  do  of  tlio  bcArt  or  tlio  liver  or  the  kidneys,  as  a  dofiiiit«  purl 
of  the  btxly,  liable  to  Ikv-oiiio  Uie  ftcat  of  chninic  iiiHammation  from 
the  samo  ciiiiMti  as  those  which  produce  similar  chan^^  in  other 
part«  of  the  body. 


tBMT  eoal  thMaMd-<i«nknl  uWrr. 

In  all  tho  arteries  tho  wall  is  composed  of  an  outer  ooniwiclivi'-t  is- 
sue cout  siippUed  ^vitli  btood  veesels,  of  a  middlo  coat  furuKxl  of 
tunooth  muscle,  and  of  an  inner  conruHrtive-tifsue  ciHit  not  eupplU**) 
with  bUxrd  vess«<ls.  lathe  i<m;dl  tu'U-riivtintbunrojUJon  Mm|ilyciUUM» 
tbe  formation  of  n(^>w  lii«>itu ;  in  tho  largo  arteries  and  in  the  aorta, 
Itoiidas  tho  formation  of  now  tiiwue,  thorv  i»  aIi«o  tbe  death  and  de- 
Kf  no  ml  ion  of  tissue. 

Tlii^ro  is  sufficient  difference  between  the  cban{^  in  tJie  Mnall 
atlerioK.  tbe  lar^  itrteries,  and  tbe  aorta  to  make  it  oonvonienl  to 
described  Ibeni  fle]ii»rii(*>ly. 

I.  The  Hinall  Arterien. — (a)  Thu  KlmpleHt  change  in  tlie  small 
arteried  Li  an  incruuM*  in  tbu  sizu  and  number  uf  the  endothelial  *x\\». 
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TliU  i»  beHt  Been  in  tJie  arteries  in  miliary  tubercles  and  in 

(6)  There  is  a  growtli  <if  new  connective  tiwue  frinn  tlio  endothe- 
lium wliicli  ©noroaclK'!*  u[x>ii  tlio  luincn  of  the  artery  mv\  finally  oc- 
cluiles  it.  The  growth  is  composotl  of  liirge  bmiichiiig  cells,  Kmnll 
round  cellB.  and  basement  substfuice  ;  later  the  cella  become  Bmallor 
and  less  nunierous,  the  b»Hement  aubfltaiioo  denser.  The  (jrowth 
formtia  ring  on  the  iiiMdeof  the  intinm  whteh  is  not  symmetrical,  but 
is  thieki>r  in  some  or»'  pliico.  This  ehanj^o  iilwnys  narmw!*  the  calibrw 
of  tho  artttry,  and,  when  fur  iidvaiiced,  occludes  it.  It  iit  aeau  very 
frwjuontlyiri  thexmallurteries  in  every  part  of  the  body.  It  is  of  ton 
called  "  obliterating  endarteritis  "  (Figs.  315  and  8Jfi). 

■^  •■:..;■  ::m 


■■:^v,'; 


'.'  -  '■■ 
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■■■r 


FM.  n<  — CUBOKTO  ODUTSBATISa  tSlDiUCnnTIB. 

TTn  hill  III  In  tlil>«4W>la  )«n>utivi\  alfoonl  «^TTrv1}-«ln(tiut  Iho  lunKnoF  IbrvcaiKL    TlinvM. 
100.  •  nimtfrate  Aegrrr  at  perlartarHlB. 

{(■)  Tliert' 19  a  thifkeiiing  of  the  inner  coat  beneath  (he  endoiiie- 
lium.  The  chariKo  W'^ns  by  a  growth  of  cells  and  a  splitting- iij>  of 
tho  basement  substance  in  the  intima  iinmedijitety  beneath  tho  endo- 
thelium. Then  there  is  a  growth  of  basement  8ubs1jitKx\  with  but  b 
modi-rat*  number  of  cclU.  which  renders  llio  inuer  coat  thicker  and 
thickiT  until  the  lumen  of  tho  artery  i»  conwidenibly  narrowetl.  but 
yet  tho  aru'ry  is  not  occluded.  The  endothelial  cells  may  remain  in 
place  and  imchanged  over  the  thickened  intima.  This  change  is  of 
Tcry  fi-eqiient  oeourrenee,  so  that  it  is  easy  to  see  all  the  stages  of  the 
growth,  fn)m  the  tirKt  splitting-up  of  tho  itilima  until  it  is  cliangcd 
into  a  dctiso  tliickvning. 

(d)  The  thickening  of  the  inner  coat  just  de«Tibe<l.  insteud  of 
occurring  by  itself,  may  have  joined  mth  it  either  a  thickening  of 
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the  muscular  cnnt  aloiin  or  a  tbickening  of  both  the  muscular  and 
t>uter  coate. 

(e)  There  ix  a  tliickotiing  of  the  mtima,  a  ropln4:«>n»mt  of  Uic  muH- 
cular  coat  by  ooniioctive  tU>iiue,  aod  ti  tbickuniug  of  the  out«r  coat. 
Tbitt  can  properly  be  called  a  "sclerosis  "  of  the  artery. 

2.  The  jAtrtjp  Arteries. — In  the  Large  arteries  altogether  the 
most  frequent  clinngo  \si  the  thickening  of  the  intima.  This  i»  often 
present  in  arterti>«  whivii  look  nurriml  to  tho  uaketl  eye.  But  besides 
the  tiitckeningof  the  intinui  thfiv  int  ofk'ii  in  lulditioii  »  thickening 
of  tho  middtu  and  outer  coatt,  or  a  reDla<.t4ueut  of  the  inuM^uWr  Cout 
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V  connwtjve  tanae.  Wlion  all  the  coats  are  thickened  in  thia  way 
tile  hrterie»  often  become  elongated  aiid  tortuiniw.  ( kTjuiionaUy 
tbere  are  areM  of  degeneration  in  the  thickenetl  wall  of  tlie  artery, 
or  even  infiltration  with  the  aalla  of  lime. 

The  Aorta. — The  chiuiges  in  tho  aorta  differ  frtan  th<M»in  th« 
arteriw)  by  reason  of  the  coiitbi nation  of  degeneration  and  necroBin 
with  the  gniwth  of  now  tis»uu  due  to  the  chn>nic  infUunmation,  by 
the  frequency  of  cidcificjitioo.  and  by  tho  liability  of  the  outer  coat  to 
purulent  infiltration.     We  find,  tlicn-fon*,  in  tlio  aortji . 

(a)  Himplo  tltickening  of  the  innor  coat  by  now  connective  timoe. 

(fc>  Degeneration  and  sofu-uiag  of  the  inner  and  middle  coats. 
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(c)  Calcification  of  the  inoer  fuid  middle  conta. 

(d)  Infiltratioii  of  tlie  outor  and  middlo  coats  with  ptis  cells, 
(c)  Thintiiiig  mill  fttrojihy  of  llio  iiiiitT  and  middUi  coaUi, 

(/)  Tht'  fonnatioii  of  tbrumbi  on  tho  ryujchcnuHl  surfuco  of  the 
itiiit>r  coat. 

Inflanunatorjr  changen  ia  th«  aorta  asuocifttod  \\4th  dfgciii'mtion. 
i-nlcification,  etc..  are  often  calltKl  "  atheroma  "  (ww)  Fitp<.  U16  luid 
219). 
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!lh->wlii|tlbnrai:n>actiin>Dti]r  ankrraoT  tuli^mlw  MtonaMlaa  apo*  tba  wall  ef  Um  ailnrr 
■sd  Uir  (trauiUnn  ■>(  •  mm  paftl;  omlUiUiw  ibe  l(iiiwM«r  Ik*  10*4.  nia  molttm  *ows  Uow 
tin  RBDcralliailati  or  ilie  lubanailu  tnflaiunMloB  UiRask  Um  b«dr  nay  orctt*  Iif  Uw  nraepUis 
■warotUMtiautvtrbiii-lIUhjrtbabloiidMid  UsraUbHibiiMMol  aewtMllnTanaap  raiunrui* 
beitf .   Fnoi  apedavn  (npunt  Iqr  Dr.  J.  B.  JStj, 

Tubvrcular  IiiJtttmmaiiuH  o/  Ma  .4r(en<Hi. 

In  tuK'rTHilnr  Inllatnmatioii  tho  whIIm  of  tlio  artorinn,  piutieuhu'ly 
tliB  imiallcr  oni-M,  may  Im-  Ihicki'iit-d  and  their  luitiina  obliterated 
(Fig.  3S0). 

UlLATATtOX   ANn   ANKrBISM. 

1.  Ciriuiiil  anrurism  c<onMMta  in  the  dilulation  and  U-n|^h(>nin^ 
of  hir^R  or  (utiatl  arteries.  Tho  wiUls  of  the  artery  are  thinned,  iho 
v«w«l  ]»  torlnons  and  in  places  tuioo-ulated.  Theso  cbaniitett  iif*  moot 
frtxiuout  in  small   arlerit's,  wjxvially  tlie   temporal  and  o«:i(WtaL 
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They  involve  Ihe  tnink  of  the  veeset  and  its  bruitchoft,  or  may  ort' 
to  the  capillaries  aiui  tutiall  yeins.  Tb^  form  larger  or  smal 
tumorH  beneath  thi^  nkin. 

Rarely  they  are  fomul  in  th«  laijUCT  nrterios,  and  even  fn 
aorta. 

i.  The  onlinary  anertriam  is  a  dilatation  of  the  <;■)«(»  of  the 
■over  a  lar^r  or  ttnialter  part  of  its  eoiir»e.     Such  illbittitions  are 
hIIv  due  to  chronic  endarteritis  and  atheroma.     According  to  tb 
shape  n-e  may  distin^ii^h  tn'o  varietiea  :  the  diffuse  and  the  ci 
BCri)>od. 

(a)  The  diffuse,  cylindrical,  or  futrifonn  anuuri^m  connate  ua 
imifonn  (liUitatjon  of  all  the  coats  of  an  art«ry,  so  that  it  iu^uinf«  t 
sliape  of  a  fusiform  or  cylindrical  swelling.     In  the  walls  of  t 
dilated  portion  of  the  vessel  there  are  often  Bmaller,  circumscri 
diUtrttiiHis.     The  wall  of  the  aneurism  is  atherotnatoua  or  calcified; 
tliti  niiddlv  coat  may  \w  atruphind,    The  artrh  of  tlie  aorta  is  the  mosi 
common  msaX  of  this  form  of  aiieurti^m,  hut  tJie  entire  len^h  of 
uorlJi.  or  partB  of  any  other  urteriiM,  may  1h)  <lilat43d  in  the  »ame  wmv, 

(h)  The  circun]t4L-nbod  or  sacculated  ancuriKm  coa^lstH  cither  iti  a 
dihitation  of  the  entire  circumference  of  an  artery  over  a  short 
tion  of  ila  length,  or  in  a  dilatation  of  only  a  (uuall  portion  of  ona 
KtA»  of  the  wall,  )io  Uial  the  aneuri-im  lookit  like  a  nwellinf;  attartiMl 
to  one  side  of  the  artery.  Thoiincurism  conimvmy:*  ni«  adilatatid 
of  all  the  cotits  of  the  vessel :  but  u»  hmxju  as  it  attidns  any  ouiuidcr-' 
able  size  the  middle  coat  atrophic!;,  so  that  the  wall  is  composed  of 
the  inner  and  outer  coats :  or  the  inner  coat  in  destroywl  by  endar- 
teritii<,  80  tliat  the  outer  coat  alone  forms  the  wall  of  the  aneuri»: 
A*  the  ariouriRnt  increases  in  size  it  presses  tipon  and  causes  the  di 
Btruction  of  the  nciyhborinjf  tis-iuos  and  viscera,  and  jmrtiona  of  th 
tissues  and  viwura  become  iiicoriKiralwl  with,  or  take  tho  phtce  of,  t 
widi  of  tlie  ancuni;in.  The  cavity  of  tho  aneurism  is  lUled  with  Hui 
or  clotted  blocHl,  or  with  layers  of  fibrin  which  adhere  closely  to  i 
wall.  The  coimnunication  between  the  aneurism  and  the  artery  ma; 
be  smiiii  or  bti^.  If  arterial  branches  are  given  off  from  the  aue 
rism  they  may  remain  open  or  become  plugged  with  fibrin  ;  or  thi 
walls  are  thickcmil  and  thoir  cavitiee  narrowed  by  eudarteritis. 
Di^th  is  producetl  by  the  pressure  and  inlerfen-nM  of  the  aneurism 
with  tlio  wljoiniup  viscera,  or  by  rupture.  The  rupture  nwy  allow 
enough  bltxxl  to  escape  to  destroy  life,  or  the  blood  may  be  held  in  by 
tho  soft  paritt  and  a  second  false  aneurism  formed  about  the  original 
one. 

Diaaectiny  aneufisma  are  tho«o  iu  which,  owing  to  a  solution 
<^ntiniiity  of  the  inner  hiyers  of  the  art+'n,-,  the  bluod  get*  betwi 
the  media  and  adventitia,  and  forces  its  way  for  a  grouter  or 
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disbuice   between   tliem.     Or  it  may  twparato   tliw  uiuiliu  into  twa 
layers. 

ANEURISMS  OB-  THE   DlFrEKEST  ARTBItlES. 

The  aortu  may  he  tVilntaii.  ov<>r  its  etttirv  length,  or  tliore  may  be 
diffuse  or  circumscribej  dilntationa  at  any  portion  of  its  counte :  «■ 
tbpm  nuiy  be  several  aneurisms,  situated  at  different  points.  Tlie 
iuicendiiig  )H>rtioa  of  tJie  arch  of  tJio  itoria  may  he  uniformly  diljit^il 
in  n  (tisifonn  »ha|>e,  or  tlicrv  may  Iw  circuniw;riho(l  diltit^ltions  on  iu* 
atit*rior  wall,  or,  more  rarely,  on  its  [wsterior  wall.  The  sacculatwl 
uneurixms  may  ho  of  all  sizes  and  may  niptm-e  withiii  the  perioar- 
diiun  ;  or  they  may  form  a  cavity  in  the  upjier  part  of  tlie  ventricular 
septum  and  communicate  by  openings  into  the  puhnoiiar>'  arterj'  and 
left  ventricle ;  or  they  may  <lilato  downward  betwwn  the  viiweral 
and  iwirielal  i»(>ric«ttlium,  in  front  of  Iho  heart,  pushing  that  orgiui 
biickward.  They  may  porfonito  into  the  right  or  left  auricle  or  right 
ventricle,  the  superior  vena  cava,  or  the  pulmonary  artery  ;  or  thoy 
nwiy  reach  a  lanje  size,  press  on  and  erode  the  ripht  side  of  the 
eternum  and  adjoining  nhs.  project  under  the  skin,  and  even  rup- 
ture externally. 

The  traiisvcnHo  portion  of  the  arch  may  bo  dilated  in  a  fuHiform 
ith«pL\  or  there  nuty  lx>  sacculated  Htienriifins  at  any  point  in  lUs  wall. 
The  sacculated  ariourisms  usiinlly  retu-h  a  considenilile  size.  They 
press  on  the  stemiun  and  ribs  in  front,  or  on  the  (esophagus,  trachea, 
and  bronchi  behind.  The  large  arteries  given  off  from  the  arch  may 
i»e  occhidwl,  Tl>ey  cause  death  by  pressure  on  the  air  passages,  the 
re<M>pbagu.4,  and  the  vetui  cjiva  ;  or  timy  rupture  extcnially  or  into 
tite  outtupbagnit,  tnichen,  hroDclii,  or  pleuml  cavities. 

On  the  alHloiiiinal  aortjt  we  ustially  find  aneurisms  sacculated. 
If  tbey  are  situated  high  up  they  may  project  into  the  pleural  cavi- 
ties ;  if  lower  down,  into  the  alxlomen.  They  may  compress  and  dis- 
place the  visiN>m,  vessi^ls,  and  nerves,  and  erode  thevertebne.  Tbey 
may  rupture  iK-hind  the  peritoneum,  intti  the  )M>ritoiieal  cavity,  the 
pleural  ouvitic«,  the  inferior  vena  cava,  the  lungi^,  the  colon,  the 
pelves  of  the  kidney,  or  the  posterior  ine«liastinuin. 

The  coronary  urterifs  may  be  dilated  throughout,  or  may  be  tbo 
seat  of  snudl  sacculated  aneurisms.  These  may  rupture  into  the 
pericanlium,  or  may  cati»o  rupture  of  the  heart  wall. 

The  pnlmonarif  arterieg  are  nirt-Iy  tlie  tMia)  of  aneurisms.  Dif- 
fuse and  cin-umi^cribed  dihitatioiis.  however,  SManolimes  occur  on  the 
main  tnuik  and  on  the  two  principal  bniuchw)  of  tlie  artery.  They 
do  not  usually  reach  a  large  size,  but  may  caoae  iloatli  by  rupture. 
Gmanil  dilatation  of  all  the  branches  of  tbe  putmomiry  artory  'm. 
mora  common.  It  is  fount!  in  connection  nnth  stenosis  of  the  mitral 
valves  and  with  compresaioD  or  induration  of  the  lung  tissue. 


422 


THK  VASCULAR  SYSTEM. 


Of  the  other  arteries  of  tlie  Wly  tliero  in  hardlr  anr  one  wliio 
nuiy  not  become  the  sent  of  an  tui«iiri.-(iii,  bui  th4»e  of  the  poplit 
tLrtvry  uro  most  common. 

STBSOSIS. 

StennsiB  and  obliteration  of  the  aorta,  at  the  point  of  entrance  i 
the  ductus  arterioauB,  have  been  described  in  a  constdorable  number 
of  caries. 

The  situation  of  Uie  8tono»i8  i.i  either  exactly  at  tiie  entraiicv  of 
tlie  ductus  arteriosus  or  oloso  on  eitlier  8iiU>  of  thU  [toint.  Tlie  de- 
gree of  iFteiiwax  varies.  Thu  tiurta  may  bo  eutiruly  clotted  and  con- 
vertetl  into  a,  solid  cord  for  a  length  of  half  lui  inch  ;  or  there  may 
be  a  circular  constriction  throuKh  which  there  is  a  Inrser  or  smaller 
opening — the  coiistrictiim  is  uniformly  circular ;  or  there  is  a  septum 
sprintipng  from  the  coiicave  side  of  the  vessel  at  the  ojieiiin^  of  th4 
duotiis  »rl**rio«u8  ;  or  there  is  a  cicatricial-Iiko  contrjwtion  of  the  Horta.1 
Thu  wiilts  of  the  uorta  at  tliis  |>oiiit  maj'  tw  Uiicktun-jl  and  iw-leroeeiL | 
The  ductuK  art^^rioitUK  may  be  cloKed  or  open.  Above  the  ooiutrictJc 
the  aorta  its  u»uully  dilated ;  below  it,  it  i»  normal,  dilated,  or  at 
nosed. 

Stenosris  of  the  aorta  pn)duceH  byportniphy  of  the  left  rentrtclflyS 
and,  hiter,  of  the  right  ventricle,  ^vith  venous  congestitHi  tliruugh- 
o»i  the  body  ;  or  there  may  bo  a  collateral  circuUtion  deT«^o{>wl  be- 
tween ttio  ftrtt-rifj*  givL-n  off  alujvo  and  IxOow  the  coumtrii-tiou  ; 
there  may  bo  rupture  of  thu  aorta,  the  ri^ht  ventricle  or  auricle. 

This  condition  is  found  at  all  ages,  but  is  produced  during  ftst 
life  or  io  the  first  year  of  extra-uttrino  life.  It  is  probable  that  it' 
may  be  caused  after  birth  by  an  abnormal  closure  of  the  (Itiutu.s  ar- 
teriosus. This  vessel  nomuilly  Itecomcs  closeil  without  the  forma- 
tion of  a  tbmmbu^.  If  a  tlirombus  is  formi-d  it  may  extend  into  the 
tiorta  Hud  obritrui-l  it ;  or  the  ductus  arteriosus  is  BIIikI  witha  throm- 
bus, but  increases  for  a  time  insizu;  afterward,  as  the  thrombus  is  ab* 
sorbed,  the  vessel  contracts  and  draws  the  walls  of  the  aorta  together. 

Stenosis  of  the  aorta  and  of  some  of  the  oilier  arteries  lias  becD 
olwerved,  in  a  few  rare  c)ii*">«,  witliout  any  known  CJiuse. 

Flmlarterilis,  witli  the  proiluction  of  atheromatou*  and  cftlt 
patrii«.-s,  »my  obstruct  or  entirely  obliterate  the  smaller  arterieo.^ 
This  is  i-vpi^ciaDy  si^uu  in  tbu  arteries  ot  the  leg.  foot,  and  brain,  and 
in  the  coronary  iirttrries.     The  writer  has  eecu  a  case  in  which  thu  , 
subclavian  was  (Mimpletely  occluded  in  this  way. 

Narrowing  of  the  aorta  and  of  all  its  branches,  wiUi  thinning  of 
tlie  arterial  coats,  is  found  as  a  congtMiital  condition.     It  usually  oc- 
■cur«  in  feniale»,  in  connection  with  imperfect  development  of  the 
whole  bo<Iy. 

Stenosis  from  thrombosis  or  embolism  is  treated  of  elsewhere. 
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HDPTPRKa  AND  WOCSOS. 

Kupturo  of  artcrioi*  may  occur  mwler  tbe  following  contlitioiu : 

I.  Fatty  <iegcit«ntlioii  or  entUrtcrili!*.  with  iit)i>inHnat<juit  ctiRDg^s, 
may  f)o  Buftenaud  dMtroy  tli«  inner  aiid  miiUllu  ciHite  of  as  art4.'ry 
«H  t*i  admit  of  its  ruptiuv,  Tho  nortii,  jii»t  above  the  valves,  is  the 
moct  froi[ii«nt  seat  of  this  Wion.  The  rupture  may  run  in  any  di- 
rection it*  cdgii'S  are  irregular  and  jagged.  The  bliMKt  may  I>ur8t 
through  hU  tho  ix>ut8  of  tlw  fuirta  at  the  samo  jtoitit ;  or,  more  fre- 
quently the  extt-rnal  <'wit  n-mains  and  thi'  Iilmxl !»  infiltrated  in  the 
middle  coat  aud  lietnxi-n  it  and  Uio  vxt«^nial  cuiit.  Inllii.swaya 
dixHfirtiHg  aneuriam  iA  formetl,  which  may  extend  along  the  nnrta 
for  a  rotiKiderahle  dUtant-e.  After  a  short  time  the  fxt«niHl  coat 
u^tially  give*  way  at  winie  point,  and  tho  bioiMi  cscapei".  In  rare 
rases  life  in  prolonged  for  some  time,  the  niptum  Iteing  closed  by  a 
new  membrane, 

W©  fti.*o  find  ruptures  from  fatty  degeneration  and  atheroma  in 
the  aHoriest  of  the  brain  and  lungs;  in  the  oon>narj'  artfriM,  tho 
fXJL'liiitf  axiif,  the  mesenteric  arteries,  and  in  the  arteries  of  the  ex- 
tremities 

?.  In  rare  rtv^-n  ntfnoeii*  of  a  jKirlion  of  the  aorta  may  cause 
rupture  at  some  point  betwwn  tho  tvM  of  Mten<wi8  and  tlie  heart. 

3  Contusions,  wrencbings,  and  severe  falls  nuiy  nipturo  the 
walls  of  an  artery,  either  partially  or  completely,  prodticiog  trao- 
miUio  or  diesecting  ancnri^mR,  or  completely  M'vering  tlie  vmsel. 

i.  Ponetniting  wimnds  may  injure  or  entirely  »e%-er  an  artery. 
If  the  vessel  be  large  and  thv  injury  severe,  death  from  hiemorrhag* 
is  the  usual  result,  A  small  arterj-  may  become  closed  or  be  the  seat 
of  a  false  aueuriiun. 

In  tlie  healing  of  u  woundw]  artery  two  condit)ou«  co-operate. 
The  ve»wl  retnicts  and  contractM,  and  a  thrombuit  is  formed  within 
it.  The  contraction  tnav'lieHltme  sulTii'ient  to  close  theveciset;  ita 
coats  thicken,  and  the  inner  surfaces  finally  are  fuaed  t/^ther  ;  or 
tJie  Uood  ooaguUtes  and  fonuH  a  thrombus  in  the  vessel  near  the 
wound.  This  thiombns  later  t>econie»  organized  and  the  vesMel  is 
converted  into  a  tibroiiH  ivird. 

Spurious  or  false  aneurunns  are  found  most  frequently  con- 
nocttHl  with  vessels  of  tho  extremities,  ^^'hen  an  artery  is  woundetl 
tho  bUxid  escapes  into  the  surrounding  soft  purtd.  and  a  cavity  iit 
formed  tilled  with  \t\aoA  and  broken-down  tissue.  This  condition 
may  terminate  in  several  ways. 

(a)  The  wound  in  tht-  artor}-  may  heal  and  tlie  efTuited  blood  be 
abttorlied. 

[h)  The  ofTiiM^l  blood  tmd  broken  tissufivi  may  beoumo  gangrenoos 
and  the  surrounding  soft  parts  be  inflamed. 
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(c)  A  Hort  of  s«wr  wall  nmy  I«>  formwl  by  the  soft  partii,  while  lli< 
wound  of  thy  artery  i-ciiuuns  ojien,  so  timt  w«  Imvo  aii  aiiuurii;ii: 
sac  tbrouijh  which  t]]o  bliHMl  is  comtlnuxly  itonriug. 

fi  If  nn  art^.-ry  In?  wimiulwl,  and  at  tlio  siuno  time  tiio  vein  whicfc 
arconipaiiies  it,  we  hwvo  ti»  the  restilt  the  coiiditioDa  callt>d  anoil- 
rieiiinl  varix  and  vuricose  aneurian].  In  anetmnnial  varix  tlio  artor 
and  voiu  bt»ci>me  adherent  at  the  sfiat  of  injury,  so  that  the  artorit 
blood  juuiM'-s  diiwtly  into  the  vein.  Thmiv  i«  a  siiKiotli,  rounded] 
opening  betWL-uii  tho  two  vossci«.  the  vt'in  is  dilHted  into  a  sac, 
the  veins  emptyin^i;  into  it  are  dilated  and  tortuous. 

In  varicose  aneurism  tlio  artery  and  rein  do  not  ca>inmuui(>atw  di- 
rectly, but  a  false  anemismal  sac  is  formed  lietwwn  the  votssebs  int 
whicl)  tbo  blood  is  poured  before  passing  into  the  v<'i». 

Varicose  anenriain  niay  also  bp  piiMlurcd  Ijy  tb«  HiKHituneoua  nij 
turoof  an  atteurii«m  intoa  vi'in.     Thi^  jiin'itrisni  prt'sses  against  tl 
vein,  becomes  adlicr^'nt.  and  finally  rupttires  into  it.     This  conditioaj 
has  been  observed  between  tbe  aorta  aiul  pnlnionar}'  artery ;  the  aor 
and  infflrioranil  superior  vena  cava  ;  the  jjopliteal  artery  and  vein  ;  tht 
femoral  arti^ry  and  vein  :  the  splenic  artery  ami  vt-na  azygos  ;  tbo  in-| 
tenuU  earotid  and  fflniLs  cavemosus.     Kven  in  cases  of  |ierforatioa| 
by  aortic  nm^uri^ns  life  is  nsually  pn>Iongt-d  for  some  time. 

6.  Destructive  inllaniniiitiou  or  tumors  of  the  surrounding  tissues 
may  inx'ado  and  destroy  a  portion  of  the  wall  of  an  artery.     Thus! 
ulceration  of  the  trachea,  bronchi,  bronchial  planda,  and  (Bsopha^uis.J 
or  tumors  of  these  partH,  may  perforate  the  a4>rta ;  gaiiprene  of  tlw{ 
lungH,  the  putmouary  arteries ;  ulcer  of  the  stomach, '  the  gtuttric 
arteries,  etc. 


TUMORS, 

Secondary  tumors,  chieily  carcinoraata  and  sarcomata,  may  oootti 
iu  the  walls  of  the  arteries  by  contittuofis  growth  from  without,] 
involving  first  the  external  layers.     To  these  layers  thi?y  are  iiKimlly ' 
confine<l,  for  tho  doni*ity  of  the  inner  layers  alTonis  such  marked, 
reststimco  to  tho  tnfillration  of  tlie  tumor  cell*  that  they  are  apt  te 
pass  intact  through  tho  tumor,  which  grows  ap.tund  them.     Mora* 
freijuently  the  arteries  become  secondarily  involved  in  the  growth 
of  malignant  tiunors    by  the   occurrence  within  them  of  emboli 
fonned  by  Urger  and  smaller  masses  of  tumor  cetls. 

These  emlxili  aro  usually  of  smalt  size,  and  are  apt  to  get  into  the 
circuliitii.)n  by  jirowing  through  the  walls  of  tho  vcina  into  th^-ir 
mina.    Large  emboli  from  tumors  are  most  apt  tooccur  in  the  branche 
of  the  pulmonary  artery.     The  emboli,  fonned  as  they  are  for 
moBt  part  by  cells  capivble  of  growth  and  proliferation,  are  apt  to  i 
form  connection  mth  the  walla  of  the  veeaeU,  and,  by  tJie  groii 
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into  them  of  blood  vesw-'Is  from  the  vasa  rasorum  to  find  the  condi- 
tions neciessiu-y  for  their  developnient,  and  they  may  thus  noon  in- 
volve the  entire  wall  of  the  veaeel  an<l  amw  out  into  adjacent  parts. 

THK   VKISS. 


im-ATATIOX. 

DiUitatioQ  of  tlie  reins,  or  lihlcbuctiMin.  prc«ent8  itself  under  a  va- 
rietj-  of  formH. 

1.  Simple  Dilafalioit. — The  vein  is  uniformly  dilated  in  a  cylin- 
drical or  fusifonn  sliaiH' ;  its  length  is  not  inrroHnet] ;  itii  wiMn  an>  of 
normal  tliiclcni'^s  or  IhimitHl ;  the  v«lve»  iiM-nsi**  in  m/*,  or  ar«  in- 
KUtRciutit,  or  atrophic,  or  aro  torn. 

i,  Ciraoid  DUatation. — The  vein  is  uniformly  cylindrically  di- 
hited,  but  is  aUo  increastxl  in  length,  so  tlutt  it  aitsumes  a  verj'  tor- 
tuous coume.     The  walls  are  normal,  tliicki.>iiMi,  or  thinned. 

Si.  Varicose  I>ilaiation. — A  eircuinscrilied  jM>rtion  of  tlio  ithII  of 
tlie  TWn  is  dilatwt)  *c>  as  to  form  a  globular  mic.  Tho  mic  commuui- 
cCitMWitii  tlio  win  through  u  largo  or  ttmall  uiwniug.  The  wall  of 
the  sac  io  formed  of  tho  cuuts  of  the  rein,  which  preserve  their  nor- 
mal thicfcnoiw,  are  thickened  or  thinned  ;  (be  middle  coat  may  dis- 
appear entirely.  Ther«  mny  be  only  one  such  dilatation,  or  therw 
may  be  a  number  on  the  same  vein,  or  a  number  of  veins  may  bo  af- 
fe<'t«Mi  at  tlio  sumo  time.  The  vein  nu»y  be  otlwrms*  normal,  or, 
more  f n>quenily,  ik  diliit(.Hl  in  the  cirsMiid  form. 

4.  Anasfomtisitttj  Dilatation. — A  number  of  contiguous  and 
aiiastuQiotong  veins  are  dilated,  both  in  the  cireoid  and  varicoBe 
fonns.  The  vein  then  looks  like  a  series  of  cavities  separated  by 
thin  pardtionii.  The  dilatations  of  the  same  vein  U^Minte  adherent 
to  each  other  and  to  Ihotte  of  the  adjoining  vt-ins;  pDrtiunH  of  tlie 
wall  of  the  dilated  parts  mny  dL-*app«ar,  anti  we  find  a  ntunber  of 
cftvitiiw  containing  venous  bUxxl  and  tu-pnnited  friMn  wich  other  by 
thin  iiartitions.  Tht<  couhh^  of  tho  vi-in  ciui  no  longer  be  followed 
out. 

Spontaneous  cure  of  dilatations  of  the  veins  is  not  common,  and 
usually  occunt  only  in  the  leeeer  degrees  of  the  lesion.  MiMtt  plili- 
lifctania^  iricn-jvm  stt-ailily  in  size  and  exti-nt.  \'ery  fr«|ueully 
thrombi  funn  in  the  dilai<-d  voitts,  and  eitliur  piiilially  or  compK-toly 
fill  them :  and  tliera  in  rare  caws  may  beoomo  organized,  or  the 
clots  may  <lry  and  Iwcome  cidcified,  forming  jAlefntlUhs  (see  page 
CO),  and,  by  the  formation  of  new  connective  ttiisue  in  the  'vraUs, 
they  may  become  enclosed  in  a  fibrous  capsule,  with  the  oblitera- 
tion of  the  veittxrl.  The  wall  of  the  dilated  sac  may  become  so  thin 
as 


■\M 


THB  VA8CULj\K  HT8TG1I. 


that  it  finally  rupturft*,  and  tho  Vtlmxl  in  <lt»cbarf;c>(l  ext*>rnally. 
8omi<ti»iu«  int^Iiiiiiinalioii  m  Hct  up  in  the  ti^ues  suiTouikiHii);  llm 
veiu,  and  vre  find  Ijoth  tho  surrounding  tissues  and  the  wall  of  the 
vein  the  eeat  of  purulent  infllti-ation  or  fibrous  thii-tconing-  Tho 
parts  of  the  body  from  whir-h  tlie  tlilated  vi-iii.t  ilrjiw  thi*ir  hlixxl  may 
exhibit  the  I'esults  of  oliroiiir  venous  coa^j^tistion,  oedema,  hyporremia, 
and  liyiK-rtropiiy  or  nU'oratioii. 

When  ocoiirrin^iu  uitK'outi  nu^rnhnme.  diluted  veins  are  usually 
asaopiiitod  with  pcrsisti-nt  ciitarrh,  There  is  hardly  one  of  all  thd 
veins  of  the  Ixwiy  whicli  may  not  \ia  dilated.  The  hiemorrboidtd  , 
veins;  the  veins  of  the  le^  and  thi^h  ;  thgrw  of  the  j>elvis  atid  pelvioj 
viscera;  those  of  tho  si»«'nn)itic  cord,  scrotum,  and  labia;  those  ofi 
tho  abdominal  wall ;  thoKu  of  tliu  ncvk  uiid  armt; — are  tliu  ones  most  j 
frequently  found  in  thi»  condition. 

The  causes  of  dilatation  are  principally  some  mechanical  obstruc- 
tion to  the  ])Hssa^e  of  the  blood  through  the  veins  towanl  the  benrt  i 
hut  chanyps  in  the  walls  of  tho  vessels  from  infiammation  or  injury, 
etc.,  are  not  without  influence. 

^VOCXDS— Rf  PTD  RR. 

Wonnria  of  the  veins  usually  heal  by  »  simple  ooutmotion  and 
an  wlhc^ive  intlaiimiation  of  Uieir  wallx  ;  isonietime«  by  the  forma- 
tion of  a  thrombus.  Rupture  of  the  veins  mny  be  produced  by  se- 
vere contusions  nitil  orushings  of  the  body  and  by  %'iolent  falls. 
Per/onifiun  of  a  vein  may  be  priHluced  by  suppunition  of  the  soft 
jMirta  and  the  invasion  of  the  walls  of  the  vessel ;  by  the^iressure  of  , 
an  aiieurisui  or  of  a  new  growth ;  by  the  tbiuniug  of  the  wall  oC  ] 
tlio  vein  in  j>blubttcla»La. 


Inflanimalion  of  the  veins,  jiklfhUin,  may  involve  chiefly  tJi*  ex- 1 
temal  \uyani~peniMefiitis  J  or  the  internal — endophlehitia  ;  op,| 
as  is  very  frocpicntly  tho  ciwv,  the  ciiliro  wall  may  bo  affected. 
Phlebitis  may  be  caused  by  the  prcscnoo  of  a  thrombuB,  by  injunes, 
or  by  an  intlammation  of  the  Hiurouiiding  tissues,  Tbrombosis  (rf| 
the  vein,  either  prinuiry  ur  secondary,  is  a  very  constant  accompa-^ 
niment  of  phlubltis. 

Acute  Piilet'itis  may  commenoo  a«  a  suppurative  i>eriphlebilis  or  I 
as  a  result  of  inflammatory  processes  about  tho  voiracl.  The  outer 
layers  of  the  venous  wall  are  congested,  swollen,  infiltrated  with  w- 
rum  and  jni^  The  inner  coats  may  Ix-come  infiltratetl  with  pUK  ; 
they  may  become  necrotic  and  diwnt^'grate.  A  tiiri)nibus  is  con- 
stantly formed  under  theeo  conditions,  which  may  for  a  time  atop 
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the  circulfttioii  anil  kwp  the  produc-te  of  inflammatiun  and  degcnem- 
tion  from  mixing  with  tlie  blood  ;  but  the  thrombus  itself  ia  prone  to 
()i.4integratiun.  and  thiw  tho  exudations  and  decomposiug  fmgnnents 
of  tisatio  may  enter  tho  eirculMtioii. 

On  tho  olhi^r  luuid.  owing  to  the  presence  of  irritating  or  infec- 
tious nukteri;U  within  the  vein  and  tlie  fornuition  of  a  thrombus,  the 
iiirtanxtiiiili.'ry  pro«««a  may  b©  at  the  commencement  an  endophlebi- 
tia,  but  usuhIIv,  if  thu  innainnintion  l>e  at  all  severe,  the  entire  wall 
of  tlie  vi>»»el  will  evcntuiilly  be  involved.  The  pus  ooliii  in  both 
cjtKM  doubtless  como  from  emignttion  from  tho  \'»»a  vnsonim. 
Aciito  phlebitis  may  tt>rminate  in  the  iibBorption  of  tlie  throtnbu«and 
tho  return  of  tho  vein  to  itA  normal  condition  ;  in  the  obliteration  of 
the  vein ;  or  portions  of  the  thrombus  may  b4K;t)me  detached  and  Hnd 
their  wuy  lui  emboli  into  various  jmrts  of  tho  )>ody.     The  most  im- 
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portant  re^mlts  of  phlebitis  are  usually  tlioc^  whii-h  tU'pixid  upon  tho 
introduction  into  the  Uood  of  thcM>  emboli  or  of  8uptic  tmitvrial  (eue 
Thromixwii*  urn!  EmlMtlisni,  im^f  .Vt,  ami  Pyannin). 

Chronic  |ionphli.>biti4  pruduoeti  thickening,  principally  of  the  outer 
omts  a{  th«  veioH,  but  the  inner  coats  may  also  be  involved.  The 
BuiTounding  ti>*nuii  nmy  bo  alao  thiekonctt  and  cxialeace  with  thu 
walls  of  the  vein.     There  may  or  may  not  l>e  thmniimw* 

Cbrouio  endophlobitis  is  a  not  very  common  hfiion,  of  the  same 
gpnmil  chanu'lor  as  cbronic  endarteritis.  More  or  less  circum- 
wHln-d  pHtchi'M  of  new  connective  tissue  are  formed  in  the  inner 
coats,  which  may  undergo  fatty  or  calranvms  dt''ireneratit>n. 

TaltcrcnUir  Inflammation  of  tlto  walls  of  tho  veins  may  occur 
as  an  extension  of  tho  process  from  without  or  from  n  lodgment  of 
tlie  tubercle  bncilli  in  tho  blood  current  on  the  )ntima(Fig.  £!!I). 


L 


RTRH. 

This  is  not  iiif rpqiient  in  ilie  piilmotmry  veins,  luiil  Woii^-rt  luta  «il|i 
uttentioQ  to  the  fiict  tb»t  in  iicute  miliar)-  tuberculosis  tlie  grwwtl 
of  tubercle  tissue  into  the  liunina  of  these  veins  from  tttborcular 
lyiiiph  nodes  is  of  frw[nent  occiim'nce  and  rtwdiJy  f;X]>)iiins  tb" 
(opi^TKniiihy  ami  inndo  of  oi^oiirrence  of  the  general  (iim-tw.  The  in- 
bert'lo  hiu'illi  which  «n>  pix-!«.*nt  iu  tlio  tubtTciihu-  li«8uo  sro«-ing 
into  the  liiiiioii  uf  the  voins  find  thus  an  etisy  distribution. 

SuphifHic  JujUnnimtiiun  mnj-  involve  the  walls  of  tljo  v«iiu 
t'ither  as  gummy  tumors  op  as  more  diffuse  tbiokeiiinfip). 
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TUMORS. 

Primary  tumors  of  the  veins  are  ran?,  StnuU  leimiiffitmata  hav*- 
been  deHcrilwd  in  the  saphenous  and  ulnar  veins.  A  iitf/o-nnrcunia 
as  large  as  a  man's  fist  lias  been  descrilnxl.  sitmitetl  in  IlK-dilatiol 
vena  cava  inferior.  The  veins  are  not  infi-eqnently  secondarily  in- 
voIvihI  by  unrcomala  ami  atrcitunnntti,  and  sometimes  by  vhondru- 
inuta.  Tho  thin  walls  of  tho  veins  offt-r  comparatively  little  resist- 
ance to  Uio  encrouL-hment  uf  niHligmint  tumors,  \v*litch  tbu»  gain 
access  to  the  drctUatioa  and  may  form  metaataHus  iu  various 
of  the  lH>dy. 

PAKAHITKS. 

Kchiiiocvccus  is  somutimes  found  iu  tbo  vwiis,  having  either  • 
vcloped  there  or  porforatwd  from  wittiout. 

Two  species  of  (li.itomit  (lirfj\Htikf)  <Mv\ir  in  man,      D.   hefxifi 
cum  occurs  rarely  in  man,  and,  while  usually  foimd  in  the  bile  ducb(,1 
may  occur  in  the  vena  cava.     D.  hiematobiitm  is  very  common  in 
luan  in  Kg\'pt  ajid  in  other  jiarts  of  Africa,  and  usually  occurs  in 
portal  Vein  vr  its  branches,  ami  frfniiiently  in  other  veins. 


THK  CAPILLAHIES, 

The  walls  of  the  capillaries  ai'e  so  thin  and  so  intimately  i 
nected  with  tlio  sutrounding  tissues  that  their  lemons  are  studJI 
mo»t  appniprifitcly  nmunj^  the  diwyiaos  of  the  several  organs.  Dil«- 
tution  of  tho  new-formwl  ciipillaries  in  tmnors.  granulation  tissue. 
etc.,  and  fatty  and  hyalin  degeneration  of  their  walls,  may  be 
mentioned  here  as  reailily  observed  lesions  occurring  imder  a  variety 
of  conditions.  The  changes  which  we  a-ssnme  to  oci-ur  iik  the  wtills 
of  the  smaller  veins  and  capillaries  in  exudative  inflHmmation,  by 
rta*ion  of  which  fluids  fui<l  bI<KHl  cells  pasw  through  them,  are  not 
sufficiently  uudurstooti  to  be  deiscribed  with  definiteness. 

THE  LYMPH  VESSELS. 
The  snuiUer  lymph  vessels  can  hardly  be  treated  as  indopeudent 
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Btrmiurps,  sine©  their  whIIs  aro  (^o  clwwly  joined  with  the  tisaiieB 
thr»tiKl)  vrbich  they  pnsn  :  the  l\*mph  radicles,  in(]i-«<l,  l>ving  nothiag 
more  than  the  npACH'ts  in  Iho  connertive  tissue  in  which  tho  vnriiHwly 
tJmped  ooniiwtivv'-tiKjiiic  tTlls  ll*".  in  tlie  laTKfr  !ymph  vf*wU  vro 
find  H  mo(]«nitc  nuiii)K>r  <}f  iihitv  «>r  lt*w  independent  Icsioiis. 


INiri^MUATlaN'. 

Lympliiimjifiit. 

lnHammnti»n  of  tUe  hirger  lymph  vesseU  is  nsnally  necondnry 
and  connecUiI  with  wmie  wound  or  injury,  Owinfj,  it  is  liolii-vt-d, 
to  tlio  eiilrauo©  into  the  lympli  trunk  i>f  some  septio  matprial  or  buc- 
teria,  tlio  vc«8cli*,  sonttitiiiK^s  for  a  coiiMderahle  dititance  away  froin 
the  wtHind,  hoc-otno  red.  tondi-r.  Hiid  jiaiiiful.  Under  tlketie  condi- 
tions (ho  nticroscopH-al  appi-urann.i«  which  the  veMtutx  jiiv*wnt  vary. 
In  some  casea  the  rednens  diHapiMsan)  after  death  and  we  find  no  ap- 
preciable alteratinii.  In  other  canes  we  find  the  walU  of  tho  Ijinpb 
TeiaM^lit  more  or  Ic^s  di-n:'i-1y  iiililtrHtc<]  with  \mn  o-IU,  and  the  lumen 
may  conuiin  variith]e<]uanlitii>!tof  pu8and  fibrin  mid  doHiitmmated 
cwlolhi'linni.  The  tissue  ahuiit  tho  ve»<ielit  may  ah)u  bo  inrdtrutwd 
with  Berum  and  pus.  Tbese  lesions  nwiy  nodergo  nwolution  and  tlio 
vessel  be  reslorod  to  its  nonnitl  citnditioii ;  or  the  vessel  vriM  and  sur- 
rounding tiwiUfi  may  die  or  bt^-ome  involved  in  alieH'oss  ;  or  new  con- 
neclive  tissue  nuty  fonii  in  and  id>out  thu  v(^«k:^1,  Kt'iuetiiues  with 
oblilcnition  of  ilx  liiiiivn.  The  lymph  noikit  may  |inrti«ri]>Ht«  in  tho 
intlaiiimatory  pnitx-K^. 

InthunmHtioit  of  the  lymph  vessels  may  occur  as  tbe  rasult  of  dis- 
section and  other  wonn<U,  and  llie  hiii-s  of  venomoun  rt>ptileti.  It 
may  »xTur  m  tlwt  uterinflymphati<-»in  tlM!]>hlefrnioRousfMnnof  ))uer- 
peral  fever,  and  under  other  conditions. 

TnlterfHlur  Lijmphttrtijilis. — Tiiboriuditr  iullammntion  iHX'un* 
lx>th  in  laT){i'i  and  snuill  lyiii])U  ve#«eli».  Jtiliary  tuben-len  nnil  ditTuMi 
tnU-n-Io  lissuv  may  form  in  tho  widls  and  project  into  tbe  lumen  of 
tile  larger  tnmks ;  or  in  the  smaller  vessels  the  new  growth  niay  en- 
tirely fill  the  lumen,  ami  grow  in  this,  uitli  more  or  lt«i<  involvement 
of  the  walls.  Thi.s  may  octnir  ind<-|icndciitly,  Init  it  it*  Miont  fn^ 
(juently  siH^n  in  connwtion  with  lutn-rc'iilar  influminution  of  adjacent 
lissiMw.  Thii8  from  tubercular  lymph  nodes  in  the  vicinity  of  the 
llmracic  duct  there  may  be  a  direct  estensiun  of  the  tuU'n-nhu-  in- 
tlammalion.  an  involvement  of  tho  walU  of  tho  duct,  and  a  K>^>wtb 
of  tul>ercle  tissue  into  its  lumen.  Such  growths  in  the  thonunt;  duct 
luive  been  shown  by  Wcigcri  to  bo  freciuont  in  acute  general  miliary 
tuberculiwis,  am)  verj*  sati^fiu'torily  explain  tlje  dissemination  of  the 
tubercle  Ikacilli.     In  the  .vicinity  of  tubemilar  ulcers  in  the  IntertineM. 
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furthormorG,  wo  often  -see  tho  Hiihserous  lynipli  vessels,   ivbicfa  pass 
from  the  ^-iciiiity  of  the  ulcers,  distended  mth  the  products  of  tubt^re^— 
cular  iiiflamniatiou  and  looting  like  dense  white  Icniibbed  cords.        ^M 

Syph  ill  in:  Inflammation  iii  the  Ijniiph  ve&sela  nut  infwH^Menllr 
occurs  iu  the  viL-inity  of  syphilitic  ulcers  in  the  primary  fitaj^p-.  In 
later  stagea  there  may  be  thickening  of  the  walla  of  the  vessels  and 
the  development  of  gummy  tnmors  in  and  about  tbein. 

I.YMl'HANOIE(TASIS, 

Dilatation  of  the  lymph  vessels  occurs  imder  a  variety  of 
tioiii^.  It  may  be  Cfingenital,  or  it  may  be  due  to  somi?  hindnmce 
the  flow  of  lymph  onward — as  by  pressure  from  any  cause,  or  from  the 
occlusion  of  the  vessels  by  iufiamTnation — or  it  may  be  prc-duc^d  by 
imkuoHHi  causes.  If  tlie  dilated  vesaela  form  a  ciroumsciilieii  uias». 
this  is  often  called  a  lymphangioma  (Fig,  1^*~),  In  certain  forms  of 
elephantiasis  and  in  macroijlossia  the  dilatation  of  the  l^^llph  vps- 
bcIb  is  an  important  factor.  Its  occurrence  is  not  infrtiiucut  iu  the 
labia,  prepuce,  and  sci'otum, 

TUMORS. 

The  relation  of  the  endothelium  of  the  lymph  vessels  and  sp«e 
to  endothelioinata  has  been  alrewly  mentioned  in  the  section 
Tumors. 

Tho  dissemination  of  malignant  tumors  thrfiugh  the  lymph  chan-^ 
nels  is  of  frequent  occurrence,  and  is  particularly  marke<l  in  the  case 
of  carcinoma.  In  the  vicinity  of  carcinumata  the  lymjdi  ves.-sebt  are 
not  iufre<iuently  ciMwded  with  the  tumor  cells,  fomiing  white,  irreg- 
ular conls  ;  or  snuill  masses  of  the  tumor  cells  may  i>e  found  in  the 
lynipb  vcss(;l(j,  either  near  to  or  remote  from  the  tiunor.  White, 
irregular  networks  are  often  formed  in  this  way  Iwneath  the  pleura 
in  carcinoma  of  tho  luug  (Fig.  131),  or  beneath  the  capside  of  the 
liver.  Transverse  aertiona  of  lymph  vcssela  thus  distended  show 
sometinit's  swelling  and  detiichment  of  the  endothelium  and  a  crowd- 
ing of  the  lumen  with  tumor  cells.  Whether  or  not  the  endothelium 
parti  cii«ttt>s  in  the  new  formation  of  the  characteristic  carcinoma ttms 
cells  is  not  known. 

THK  LYMPH   NODES  (Lymph  Glands).' 

It  is  well,  in  studj-ing  the  lesions  of  the  lymph  nodes,  to  remember 
that  they  are  structures  so  placed  in  the  course  of  the  lymph  vessels 

'  What  we  call  tympkiitic  tiiaiie  embraces  not  only  the  socailed  lymph  glands  and 
the  less  complex  but  still  well-deflced  structures  found  ia  the  stomach,  Intestlacs, 
toDsils,  and  elsewhere,  aod  called  l;mph  follicles,  but  also  the  leaa  well-deflDed. 
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timt  the  l}-mpb.  in  flovring  toward  th«  larger  central  trunks,  pugMa 
tbroutfb  them,  undorgoiag  a  nort  of  filtration  a»  it  percolatvit  tlirou(;h 
the  trabecutiB  ot  the  l^-In))h  Kimi!«i<.  If  tlii!*  simjile  fiK-t  lx«  lK>me  in 
miini  the  dittoAM-^  of  tlm  Ivinjili  uoilcw,  which  Jio-  in  ttiu  iimjority  of 
caaf^  wcH)ii(lary,  nn>  iddcIi  moro  rotulily  undcr»tooc).  Particles  of 
piginoiit  wiiioh  in  any  way  gt-t  into  the  lymph  vessels  are  carriei! 
along  until  a.  lymph  node  ia  reaiched.  and  Iiere  tliey  an^.  in  juirt  «l 
least,  de|Kwited  among  the  trabeculie  of  tlie  sintiiw^,  whilo  thy  lymph 
pnstHvi  on  and  out  of  the  efferent  veKsela  (Kig.  'i23).  TIh''  same  thing 
oc<nira  when  cell*  frnm  malignant  hunors:,  liitcteria  of  various  kinds, 
etc.,  gain  a<:ct.««  to  Itw  lymph  vi:«m(^]«;  and  also,  a»  there  is  good 
rviuwii  for  believing,  in  tlie  case  of  many  poisutious  materials  which 
our  present  knowledge  does  not  enable  va  to  associate  with  bacteria. 
These  various  materiaU,  filtered  out  of  the  lyuiph  !>y  the  glands,  may 
act  ui  a  variety  of  ways  to  pniduce  lesions  in  them. 

ISCLAJIMATIOX. 

Acute  Infiammafion  of  the  lymph  rnxW  usually  occurs  in  con- 
nection with  8umo  inflamnuitory  pnK-v^  in  llw)  rogiun  from  which  its 
hTHph  is  gather^'d.  The  nodcM  are  in  (he  majority  of  cases  swollen, 
reddened,  and  softer  than  normal,  and  often  the  lieat  of  siiialler  and 
larg^T  h^emorrhageH.  Sometimes  one,  Bometimes  several  nodtst  of  a 
clugter  are  affected. 

Tlio  microscoiiica]  examination  sliowi*  the  most  proniiiH'ut  change 
tobongrcnt  increase  in  the  number  of  <x'lls  in  the  foUicW  luid  oonK 
as  well  as  in  tbt>  lymph  Kiniii«ca.  Theiw  celU  arx-,  in  part,  small  and 
spheroidal,  and  similar  to  thoMO  normally  lilUng  the  meshes  of  tlie 
follicles ;  in  part  hirge  polyhixlrul  or  variously  shaped  cells  with 
prominent  nuclei ;  the  latter  celU  are  most  ahimdant  in  the  i%-mph 
MUUM's  (Fig.  222).  In  addition  to  thU  there  is  swelling  of  the  tmdo- 
tlivlial  ci'IIs  uf  thy  roticnlum  of  thft  sinuses.  The  WixhI  veiwi-l.t  may 
he  distondul  with  blood,  or  tbyrv  may  be  blood,  in  grv4it<.*r  or  less 
^{uantity,  free  in  tlw  iniiUMM  and  fotlicleM.     The  origin  of  the  huge 
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ImftiUr  mawci  of  Uhim  reMinUUijc  tb>i  of  Irnph  follidM,  wbiob,  h  ArmtU  baa 
*ltown(VlTrlM>K-«AKl)lT.  Bil.  Uxx..  p.  SIS;  Bd-  Ixxxlj-.  p.  3»t:  8d.  IxxxfU..  p.  SW; 
11(1.  LuivU.,  p.  IM),  tf  wlilclj  (li]nciiiliMt«iI  In  rnrlatiW  &inn»nta  Id  dlSnviil  pwtiof 
itic  body:  'i  tl"^  !<»>£>,  twmMll  (he  ploun,  ami  «bc>ben> ;  In  the  llrtr,  kiilncj*.  etc 
Alllxwgb  ilie  cxnct  n«Uu«  of  theM  more  diUnae  nt«Mn  of  lynplutir  Umuo  I*  too 
little  uadvralood,  u  Iniloed  U  ttut  of  the  lympli  folllcin  aod  gland*  UMmarirea,  tbcra 
la  Raaao  to  beliew  that  IImij  am  analogout  stnictun>*  ai>d  procia  lo  b»  aflettcd  bj 
aInilUr  iklrtorioua  agvndca.  It  aevma  belter,  la  Ttew  of  tbc  fact  that  Ibe  aooalled 
Ijrmpli  glandi  are  not  glanda  ■!  all,  in  the  ordtaaij  •enar  of  ilic  ward,  to  call  tliem 
4fmv*  ma4m,»aiL  tiMmnlkr  wiMWiiuf  Irmplialic  tlaaue  icaKcrcd  through  Tsrtoua 
IMTta  o(  tha  body  lg»pi  natuUt  Initewl  of  "  iyiapb  follklaa." 
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number  of  new  cclis  which  nmy  form  in  a  wry  xhurt  time  is  not  ypt 
de&utetj  known.  Thoy  mwy  bo  cmi(pTit«d  laucocytes  or  their  di> 
rivativee;  they  may  be  derivatives  c^  the  endotheUum  of  the  reti-j 
culum  ;  or  they  may  be  in  some  cased,  at  least  in  jiart,  cpIIs  which 
have  been  brought  into  the  niMlu,  through  the  nffervnt  truiikis,  from. 
i*onie  external  inHammatory  fociuw  Tlie  capeule  of  tlie  nodes,  and 
not  irifro<iiiently  ttio  cunncctivo  tiitsuu  about  tliem,  may  aUo  be  iu- 
tiltratt.>d  with  roimd  cell)!. 

Acute  inflammation  may  terminate  io  resolution,  the  new  »h.-11» 
ilioappearing  either  by  fatty  or  other  degeneratioa,  or  by  beiu}(  ear- 
ned od  in  the  lymph,  and  the  node  return  to  ita  normal  coaditiuu. 


m-'-Aomz  Iim.jLiaLiTiut>  or  Lram  NaDB  is  Tutboid  FXTBl 
Showlof  a  purllUD  of  one  of  Ihp  nicM>at«rla  aadM     A.  capnile;  B,  pei^foIlltoUr  *pae*  or 
Irnpli  *linu,«aiit«liiliiE  In  Ita  ranhr*  manv  lanto  oelli;  C.  pottian  ol  one  et  the  follldw,  wUb  !■!«» 
andaaiallMlblattwmuliM  oClitrwKuiiliiin. 

This  is  the  rule  in  the  less  intense  fonns  of  iaflainmation.  On  the  . 
otlier  hand,  the  inflammatory  process  may  bec'omo  purulent  and  «> - 
intense  ii»  to  loud  to  the  formation  of  alt'WMiwt,  usually  with  a  gn>atiT 
or  lens  involvement  of  the  ti^iie  a!)out  the  nodes,  'f  here  may  Iw  al 
first  numerous  Kmall  ahsceSHUS,  which  coalesce  to  form  Inrj^^r  ou«m. 
These  ab»ceA.40i!> — buhiti^tt — miiy  open  externally  or  internally,  or  they 
may  become  dried  and  converted  into  cheesy  nni-tspH  which  may  «il- 
cify  and,  by  a  cliroaic  inflammation  in  their  poriphory,  beoome  en- 
closed by  dcnso  connoctivo  ti»»ue.  Sometime*,  iniftead  of  abscess 
being  formed,  the  tmuo  of  fix-i  inflaTutid  nodes  becomes  necrotic  Mid 
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brenkx  down,  imlttcing  nioro  i>r  lees  aevere  intlammatory  or  necrotic 
chnngeH  in  the  tiiMUi'M  in  tlivir  \icinity. 

In  utiW  otiior  ciuiM  iicnit)  iiiAamiriAtiiHi  of  the  lyiiipb  ncideti 
iniMH^  iiiii)  tUo  clirouic!  form- 
Moderate  (}(>gre«9  of  inflammation  in  the  ]3rmph  nodes  are  very 
i-ommiiii  in  (.'unnticlidn  with  various  forms  of  inflammution  in  iitii^h- 
boriiiff  ptirtc.  Thus  i«itn])lo  pliaryngiiLs,  ga8tri>-«uteriti8.  orysipi'ltts. 
simple  piinilont  infliiiuniation,  etc,  ara  ofton  HxHociaU'il  with  thi« 
lesion  of  tiie  nodeii.  Tlic  lymph  uodo8  of  childii^n  )in\  ii.s  h  rulv,  moru 
■■nsily  affcctod  by  moderate  LntlammAtions  in  n^-ighborin^  purt^  than 
aro  thoi4o  of  adults.  Purulent  iiitlammutioQ  of  tJiu  lymph  nodes  is 
ino«t  fn^iqucntly  associated  vrith  severer  forms  of  inflammation  of 
iwljaamt  or  ri'hitod  jjart*.  especially  those  of  an  infectious  character, 


^?s^^^s^^ 


i'i^. 
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Pm  ea.-Cncoac  Ixruiounas  or  Hbohoul  Ltva  Kacs. 
amr|asDUIH<milan«4  th*  Ijrmpb  dinuira  ukl  uroiinjat  theljHpb  EolUelMbrihrt  titw-ttirmei 

!iy]ihililio  inflamnuttioii.  pt>i»on«]  wounds,  pymmin.  oto.  In  n  cer- 
tain numtK'r  of  caM->t  wo  lind  bacteria  in  the  influmMl  lymph  no(lr«, 
cither  inngly  or  in  3!i>>^laea  colonies,  which  have  presumably  some- 
thinjj;  to  do  witb  the  lesion. 

In  many  cases  the  K-sioit  of  the  l^nnpli  nicies  appears  to  be  in- 
duce<i,  not  by  bitctenu  in  ihe  nodes  tliemwlve^,  hut  by  poisons  pn> 
duced  eL-iewbere  by  the  action  of  bacterijk  anil  brought  to  the  nodes 
by  Ibe  lymph.  The  Bwelling  of  the  lymph  nod«t  in  typhoid  fever 
and  diphtheria  in  probably  indiicwl  in  this  way,  Xecrr>tic  an-ns  in 
tile  lymph  ikmIcs  may  result  from  the  prrt*enci>  of  baelerial  poiwui, 

Chrimic  Inflammation, — This  is  eliaracterised  by  the  increasoof 
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lh«;  connoctive-tisaup  elements  of  the  ntxle,  with  n  gnidiiAl  ami 
miiwurate  lUiMpiiearaiicc  uf  tlio  lymphoid  <.fiHs.    The  rt-ticulttm^ 
the  (olliolc«  >ui<I  ttiniiMHi  Ixxwmes  thickened  and  fibrous,  aiid  in  tl 
trabecule  and  c^Mitle  im-w  connective  tissue  is  formed,  until,  in  ad- 
vaoced  cases,  the  entire  no<le  may  be  more  or  lem  cnunplotely 
verted  into  a  mass  of  connective  tissue.     This  conditiiiii  ix  very  tr 
queatly  mieo  in   th«  lower  trach»Ll  un<l   in   th«i  broncbiitl   ni> 
appareutly  as  a  nvuilt  of  tlM>  lod^^eut  in  thvm  of  roKpinnl  pigment 
pnrtivles ;  but  it  may  occar  in  any  nodes,  either  as  a  result  of 
pented  moderate  decrees  of  inSammation  or  from  causes  which 
do  not  know.     In  some  cases  the  nodes  are  (jreatly  enlarged  and 
new  tissue  contains  many  large  reils,  while  in  other  cases  the  con 
nective  tissue  is  dense  and  contains  but  few  cells  {Fig.  2'J^}.' 
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riO.    HI*       llOHEKTitUNC  OT  BnolCCTdliL    LTUTB    NOO«, 

The  planiMlt  li  lariMlr  la  Uio  lymfib  dauiaii  ami  <ocloicd  ia  ceil*.   A,  opiul*  <i(  nMb;  R, 
Ijmph  follicl*;  O,  porifcilllinilar  l^nitili  «lnu>i^«. 

Pi<jHieiitaiitin. — The  pigment  which  is  very  frequeiilly  found  in 
liTiiph  mxifts  may  be  dorivod  from  tJie  hiemnglobin  of  tl»e  blood, 
either  in  tlic  nu<1o»i  themselvon  or  in  n'liioti'  jmrls,  or  it  may  be 
forinwl  of  viirioiis  materials  introduced  into  llio  Vxly  from  w4thout, 
BUfh  as  the  pigments  used  in  tattooing,  respired  dust  porlifles  of  va- 
rious kinds— coal,  stone,  iron,  etc,  {Fip.  224).  The  pijfment  particl««, 
which  usTially  first  to<lg«  in  the  lyinjih  sinuses,  may  collect  here  in 
large  qwuititii-s,  oilher  in  Uie  retiiuliim  or  the  cells  lying   in  its 


'  <'uD»itIt  Ilitibert.  "VehuT  Kegeoeratlou  tmil  KnUQuduog  dcr  I^Biplidrttacii,' 
Zieglcr'a  Bvitrage  xur  [niIIi.  Anat.,  lid.  ri.,  ISttU.  p.  1ST. 
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medwB ,  they  tnaj  peiiptmte  the  follicles  ami  cofcIh  and  find  penna* 
iient  lodi^ment  there.  They  usually  induce  a  (jreater  or  Iww  degree 
of  chrouic  inflaniination.  tmthat  in  extreme  ca»<H,  BUeh  as  are  fre- 
((iieiilly  ttecn  in  iJie  bronrhial  tyniph  n<>di^,  nothing  in  finally  left  of 
Ihe  n<»de  but  u  more  or  Iww  df^^'ply  jn^ncntcl  nuiK»  of  dense  iwnnec- 
tive  tisMuu,  Tho  funetiun  of  the  node  is.  of  coiu'sc.  in  tliitt  way  par- 
tially  or  entirely  defitroyod.  Tlie  pigment  in  theiw  easen  appeara  to 
reach  the  node,  in  part  by  Iteiaif  carried  alonn  free  in  the  IjTnph  cur- 
rent, in  part  by  l>o(:oiain^  enclofted  in  leucocytes  and  bein^  trans* 
port«t]  by  tliciii.  Ptgmontution  of  th«  Dod««  is  mix'«t  ni»rke<l  in 
ihotHJ  tttxmt  the  root  of  the  I<in(^,  wlik-h  are  frwim-ntly  of  a  iiioltletl 
gray  ur  a  hlaclc  color,  hut  it  may  occur  in  the  m«aentenc  and  other 
nodes.  Under  aimiUr  caaditions  the  diffuse  lymphntic  etruetnre  in 
the  Inngs  and  Uver  may  be  similarly  pigmented. 

InjUimniniiitn  *tf  fhe  Lt/inpli  Xode-i  tcHh  Vheeiig  l}egeHera' 
tion. — This  le-von  of  the  lymph  nodes,  which  is  distinct  from  the 
alx>vo-ntenlionr>d  tr»m[uirativv]y  inrntiuent  cheesy  degeneration  of 
the  coQtentit  of  old  nbsii^vsMvt,  comnicmt-Tt  with  etuuiges  simiLu-  to 
ilH)s»  above  dcM'ribetl  in  rtimple  inflamtiuttion.  The  node  in  this  con- 
dition is  sn-olleu  and  feebi  tiarder  than  noroiul :  on  section  it  has 
a  uniform  reddish-gray  et^tlor.  MiertMeupicnl  examinutifHi  reveals  a 
gn-nt  increa^te  in  iho  iiimi(H-r  of  ]tareitchyma  cells,  some  small  and 
spheroidal,  otherv  hirge  and  polylivdnd.  Sometime*  the  hirger  cells 
are  iindHnuclear,  tmd  nol  infnK[iiently  tlie  rflicuUr  fmiiiework  and 
tho  cii|wiii!e  nro  ihit-kened.  A«  the  prtK-ww  advamyit  t\w  chiinwti'ri». 
tic  ne<-n)tic  changes  Ukiike  tlieir  apjMxtrantv.  Wi>  may  find  ut  linft  ii 
greater  or  less  number  of  the  cells  converted  into  a  strongly  refnic- 
tih^  material,  and  the  nuclei  no  lontiier  ca)uible  of  lieing  stained. 
Then  larger  and  smaller  nuLSSOei  of  nells  undergo  cheesy  degenera- 
tion, with  conipit'le  dcntriirtion  of  the  Idood  v4>st«eU,  reticulunt.  and 
the  Hpheroiital  and  other  ci^lU,  and  their  conveniou  into  a  gnuinlar 
material.  A  i«l-c1>uii  through  the  node  in  this  condition  ttlmwit  the 
cut  KurfiK'o  mottled  with  irn>gular-8liaped,  larger  and  smaller  opiique 
white  patches,  which  indicate  tho  areas  of  cheesy  degeneratiou. 
These  patclie«  may  increase  in  aixe  and  coaleeee,  so  that  a  large  part 
of.  or  even  tlie  entire  gland  may  be  coiivertt*d  into  a  more  or  leas 
dense,  checBy  mass  which  imiy  Ite  surroundetl  by  the  thickeDsd 
capmile. 

In  thJM  eondition  they  may  remain  for  a  long  time,  and  not  Jnfnv> 
quenily,  owing  to  the  involvement  of  a  M.'nit)i  of  ns^xriiit^^l  no(U«. 
either  vinndtaiii'oiiHly  or  oue  after  atiotlter,  and  the  incretuw  of  con- 
nective ti)«siie  about  them,  we  find  large,  irregular  noduhir  masses 
nuide  up  of  a  congeries  of  idmihirly  affected  nodes." 

On  the  otlter  hand,  (he  cheesy  material  may  soften  and  brealc 
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ilowii,  anil,  liy  tlio  cMtiibii.shmotit  of  purulent  ami  nwTotio  inflnmma* 
lion  ntxiut  them,  Jibsci'.--si.'8  nuiy  fiinii  wiiicli  may  oixjn  cxlcrtnilly. 
These  ulwcci^iMti  miiy  )ti>al ;  but  uKuiilly  tlie  livnliii^  is  difficult  und 
slow,  anil  lonK-contiimed  suppurations,  frwiuoiitly  with  tlio  <lt'velop- 
mont  of  fistiilie,  are  very  common.  Under  the«e  conditioiiH  the  in- 
tlaniniation  mayas«Hinft  a  tiibGr(niIarchara<'ter.  Instead  of  Boften- 
ing,  the  rliecKy  niaU'iin)  in  the  glaniU  may  borome  dry  and  hanl  nnil 
uiidei-gr>  cftk'ificMtion, 

ClKH-'ey  intlanimutiuii  uf  tho  lymph  notion  is  most  c-ommun  in  the 
cervical,  bronchial,  and  int-sonteric  gn>u]w,  but  may  twciir  anywhere. 
It  is  most  apt  to  occur  in  bswlly  nourished  young  {tersons,  who.  in 
addition  to  the  lesion  of  the  IjTnph  iiudfs,  are  very  liahte  to  suffer 
from  chronic  inflammations  of  tlic  mucous  niombmn^s,  skin,  peiios- 
touni,  joints,  and  tlio  »ulH-utanoi)ii»  an<l  tilhtrr  coiinwtive  tissues. 
Thin  (p'Dpral  condition  is  known  h.s  xcnifiilri,  ami  the  Iivuon  of  tin* 
nodc^iu  liometimes  callwl  acry/H/oMa  infiiimmatiim.  It  is  not  in- 
freqtiotitly  luisociattK)  with  tubercular  inthunmation  of  the  nodes, 
either  as  an  inde|)endent  lesion  t>r  as  a  part  of  a  f^ti<>ra1  tuberculosis, 
am)  by  sinno  writers  tul«>rtru](»us  and  soi-ofidous  iiitlanuuution  of  tlw 
Ijnnph  nodos  aro  cunsidei-ed  to  l»o  identical.  In  a  consiticnible  pro- 
portJoti  of  casc8,  howitvcr.  of  so-called  scrofulous  inflammation  of  tlw 
lymph  nodes,  there  is  no  formation  of  tul<crclf  tisfuo  and  wo  find  no 
tuberclo  bacilli,  so  that  wo  iiiiist  consider  this  chii«)  of  cjuws  us  sim- 
ply inflammator)'.  with  a  tendency  to  clictwy  dcgencrution. 

Tubercular  Inflaiiiiiifitiim  may  occur  in  con n<>ction  with  simple 
inflammatory  chanjjes  in  the  lymph  nmles.  or  with  the  form  of  in- 
flamuiatioii  which  tends  to  chtvsy  degeneration.  It  may  be  luail, 
tMrutinod  to  tJie  nodes,  or  it  may  occur  in  connection  with  ^•nernl 
acuta  miliary  tuU-n-uluitis  or  with  tnlM-rcidar  inflammatimi  of  singk- 
organs.  It  niayoccurin  single  nodes,  or  insevcral  ihlhIcs  of  the  same 
group,  or  in  groups  situated  in  ditfurcnt  parts  of  the  body.  In  its 
simple  and  acute  form  there  may  be  no  evident  change  to  the  naked 
eye  in  the apjiearance  of  the  nodes,  or  they  may  Iks  lx>sprinkli>d  %\iih 
small,  gniyish-whitt',  translun-nt  spots.  Under  these  conditions  the 
node.t  may  Ih;  rodtleni-d  and  soft,  ur  swollen  and  denser  tlmn  normal. 
In  moreiMiviinci.Hl  forms  of  the  loion  tho  tul>ercles  ojalestx- and  un- 
dergo a  greater  or  less  degree  of  cheesy  deg^-m-ration.  Under  these 
conditions  the  cheesy  areas  are  evident  to  the  nakcil  eye  as  more  or 
less  sharply  circumscribed,  opajjue,  whitish  areas,  frtxiuently  sur- 
rounded by  an  irre-^ular.  more  transhiceiit.  grayish  Kon©  of  tiiliercle 
tissue  which  mei-ges  iiusensibly  into  the  adjiu^ent  tissue.  The  entin- 
nodo  may  Iwciime  involvoil,  an<l  more  or  less  completely  oonvcrte»l 
into  a  cliewy  mass,  in  the  periphery  of  which  a  none  of  tubercle  tis- 1 
8utt  mav  or  mav  not  he  evident. 
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MicrOBC«picalIy  tlio  small  iKxiuleK  or  miliiirr  tul)ercl»i  are  wen  to 
coninift  uf  more  or  Ies»  fircumw?:rit>pd  collectioiiH  of  8mall  flplicroitlnl. 
or  more  frequently  Urper  pdlyhwlral  a-Wsi,  with  nr  without  woU-d<>- 
fined  giant  cells.  They  usually  eomincm-e  to  form  in  tho  follicles 
and  lymph  cnrils  of  tho  noik-s,  iinJ  from  these  may  ttprentl  ami  involve 
tlie  entire  surroii riding  liimtie.  The  cheesy  degeneration,  which  here 
ait  elsewhere  is  apt  first  to  involve  the  central  portions  of  tlie  tuber- 
eW,  presents  the  usual  api>esirancfs.  Tuherrle  bacilli  may  be  found 
iu  the  edges  of  the  chi»esy  areas  or  in  the  tiibert'le  tisane  about  them. 

Simple  inflammatory  oliange^  rognhtrly  ixwur  in  the  periphery  of 
the  tiibeix'li'.t,  Thi-re  ii«  an  iiicrrense  of  wlU  in  the  lyrnpli  muubos  and 
follioltw,  and  a  rnure  or  less  tnarketl  swelling,  und  apiuirently  a  pro- 
liferation of  the  cells  of  the  reticular  tisnue  of  the  node.  In  cases  in 
which  the  process  ia  clutinic  there  is  often  mai-ked  increase  of  the 
connective  ti^fiiie  of  the  notles,  the  reticuliu-  tissii*'  becomes  dense 
and  fibrous,  and  the  trabccnla)  and  ra)>snle  are  thickened.  The 
tubercles  themiw'lvtvi,  inntt^^id  of  imdergoin^  cheesy  <Ie^iieration, 
may  become  fibrous  or  !«>  converted  into  a  byalin  material. 

The  cheesy  material  may  dry  and  shrink,  and  become  encloswl 
by  a  capsule  of  dense  coimective  tissue  and  become  cntcifietl ;  or  it 
may  soften,  and  thus  caWtiea  be  fonueil  in  the  glands,  filled  with 
grumoUB  material  ;  or  itifiarnnmtory  cliangw*  may  be  induced  in  the 
^•icinity  of  tlie  amies,  leading  tu  absixtwes.  On  the  other  hand,  hy- 
perplastic inflaminution  in  the  periphery  of  the  niTect»d  nodes  may 
result  in  tlteir  W-coming  Ixtiiiid  together  into  a  densi.<  n<Mlnbir  mass. 

Wben  cheesy  defeneration  has  occurred,  to  tlie  nuketl  uyo  tuber- 
culous lymph  rifHle-t  nmy  not  be  distin^ishable  from  tlioso  in  scrofu- 
loas  inflammation,  but  in  some  ouiis  the  uodular  character  of  the 
new  tissue  around  the  chw-sy  ccntn«  is  evident.  The  process  is 
usually  a  slow  and  clironic  one.  except  when  otTurring  in  connection 
with  acute  miliary  tuberculosis  iu  other  parts  of  the  Ixxly.  It  may 
occur  in  any  of  the  node«i.  but  is  most  frequent  in  tliocw  of  the  brou> 
chial,  mesentt'ric,  and  cerncal  regions. 

Syphilitic  Injiammation.  —  The  lesions  of  the  lymph  nodee 
which  occur  in  connection  with  syphiUtic  poist>ntng  vary  greatly. 
de{)ending  upon  the  stage  of  the  diseai^e.  In  the  primary  stage  the 
Ij-mjih  nodes  in  the  n-gion  of  the  i*cat  of  infei-tion  art>  apt  (o  p-*. 
mot  tho  lesions  of  an  ordiruuy-  acute  infianmialiun,  wiUi  a  tendency 
to  t]iu  iLssmnption  of  the  purulent  fonn. 

In  the  secondare,-  stage  of  the  disease  the  nodes  of  other  rof^ons, 
neck,  elbow,  axilla,  etc.,  are  fmiiiently  swolkii  and  lianl.  (>n 
microsco|ncal  examination  there  may  be  an  increase  of  connective 
tissue  in  the  ca|)sule  and  trabecule,  but  the  chief  chiuige  is  in  the 
accumuUition  in  the  foliiolcs  and  Ij-mph  sinuses  of  larger  and  smaller 
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erottlal  and  polj'liedral  cells.  The  reticuljir  tissue  may  lie  tliii't- 
l  and  the  walls  of  tlje  blcMxl  vessels  iudltrated  with  cells.  In 
condition  the  nodes  may  remain  for  a  long  time.  ni>t  tending  to 

n  abscess ;  or  thev  luay  iindergo  resolution  through  dt^neni- 
and  ahsorptiou  of  the  cells. 

in  the  tertiary  stage  of  the  disease  the  nodes  may  be  the  seat  of 

traic  inflanimatiou  characterized   by  the   funnation  of  gummy 

DOTS,     Under  these  conditions  they  may  fonn  large,  tirm  nodular 
■>^89es  by  the  growing  together  by  new  conn«x-tive  tissue  of  several 

ered  nodes.  The  gross  and  microscupical  characters  of  giimmatH 
™»  the  Ij-mph  nodes  are,  in  the  main,  similar  t<i  those  in  other  parto 

Jie  bo<ly. 

There  are  important  changes  in  the  lymph  uodes  which  occur  fis 
local  manifestatioutt  of  general   diseases,   such  as  ti/phoid  fever, 

''oay,  etc.,  which  will  be  considered  under  the  headings  of  thede 

iases. 

Degenerative  changes  in  the  lymph  nodes,  with  the  exception 

those  above  described,  are  not  of  great  freiiuency  or  significance, 

Afroph;/  is  a  very  regiUar  iM^curi'ence  in  old  age.     In  this  con- 

an  the  nodes   are  small,  hard,   and,   unless  pigmented,   white. 

roscopical  examinfition  shows  a  marked  diminution  iu  the  niim- 
of  parenchpna  cells,  while  the  reticidum  and  the  capsule  and 
ibeculiB  may  be  thickened.      There  may  be  an  accumulation  of 
lat  around  the  nude  in  connection  with  senile  ati-ophy. 

It  should  be  remembered,  in  this  connection,  that  the  l>inph 
nodes,  aa  well  as  the  lymphatic  tissue  in  general,  in  cliildren  are 
more  voluminous  and  contfdn  a  greater  number  of  parenchyma  cells 
than  in  adults. 

Amyloid  degeneration  of  the  blood  vessels  and  reticulum  of  the 
lymph  nodes  occurs  under  the  conditions  which  favor  this  change  in 
general.  It  may  occur  in  connection  with  amyloid  degeneration  of 
other  parts  of  the  body,  or  hy  itself.  It  may  otxur  in  nodes  other- 
wise normal,  or  iu  those  which  are  the  seat  of  other  lesions — thus  in 
simple  chronic  or  tubercular  inflammation.  It  is  frequently  found 
in  the  mesenteric  lymph  nodes,  iu  connection  with  waxy  degenera- 
tion of  the  intestinal  mucous  membrane. 

Hyalin  degeneration  of  the  external  layers  of  the  smaller 
arteries  and  the  capilhiries  of  the  lymph  nodes,  and  also  of  the 
parenchyma  cells,  occurs  occasionally  in  old  age  or  in  connection 
with  wasting  diseases.  The  vessels  and  cells  are  swollen  and  con- 
verted into  a  translucent,  strongly  refractile  substance  resembling 
amyloid  optically,  but  not  responding  to  its  micro-chemical  tests. 
By  the  accumulation  of  this  material  the  uninvolved  parenchyma  of 
the  nodes  may  be  compressed  and  atrophied. 
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HYPERPLASIA  OF  THE  j.YMPa  sot>KS  {Lgmphoma). 

In  tu]tIitK>ti  to  the  conaidemble  enlar^mentfl  of  the  lymph  notlos 
in  inflamriialion  vrliicli  liavo  been  dt^iwrilxHl  above,  they  become  en- 
lurfpKl  unik-r  n  viirk-ty  of  comlitions  whii-h  we  do  not  uiirltrstand. 
This  lai-'k  of  knowlLnlgi'  of  the  i'ti<jloffy.  togi-lht-r  with  our  ignorance 
of  the  fuactioa  of  the  l^nuph  uodoi^,  utid  thv  niorpholc^t-al  siinilarity, 
or  even  identity,  which  these  enlary^d  nodes  present,  render  it  very 
(liflioult  to  <le<;ide  ujM)n  tJie  exiu:t  nature  of  the  clian)^,  and  in  many 
caHOfl  to  distingiilFih  one  form  from  anotJier. 

in  tlio  tirst  pIiK^v,  thvrv  i»  a  ola-sai  of  caiie»  in  which,  somotimcs 
slowly,  muDivtiiiifs  with  greut  rHpidity,  the  lymph  ikkIcs  of  certain 
regions,  espfL-ially  the  iibclotninnl.  axillary,  cerviciil.  and  ingiiiiutl, 
enlarge  not  infreiiuoinly  to  an  enormous  extent.  They  may  be 
either  hard  or  soft,  even  alnimt  fliKrtuating;  the  individual  nodes 
may  be  distinct  or  iiK-rg<>d  int'>  one  aintlhor.  Sometimett  the  noden 
in  n««u-ly  all  i»irt»  of  th«  Ixwiy  arw  afft'cti'd.  Micro«cc^)lca]ly  we  fiml 
tliut  the  eiiltirgvment  is  due,  in  the  soft  varieti(?«,  to  an  enormous 
increase  of  small  spheroidal  and  polyliedral  cells  and  a  growth  of 
the  reticular  tissue.  It  is  a  new  formation  of  lymphatic  tiiaiue,  but 
the  normal  relatinnn  of  follicles,  cords,  and  lymph  sinuses  are  not  pre- 
served. In  the  hariler  varieties  tliere  is  a  thickening  of  the  reticular 
tiNtue  in  addition  U>  an  increase  of  oelltt.  In  very  rare  rases  portions 
of  tlie  mxlrs  may  iHs-ome  choosy.  Sometimes  larger  ami  smaUcr 
ha>morrhage:(  occur  iu  the  nodott,  oqiecially  in  Iho  i<<>ft«r  forms.  In 
fulditiou  to  thuso  changes  in  Iho  lymph  nodes  tbon>  i«,  in  a  cousider- 
ablo  pTxiportion  of  cases,  a  new  formation  of  lymphatic  tissue  in 
greater  or  less  quantity  in  other  parts  of  the  boiiv.  in  the  spleen,  in 
tile  gaHtro-iiitestiiial  canal,  in  the  marrow  of  bones,  in  the  liver,  kid- 
neys, et<^.,  and  tiio  number  of  leucocytes  in  the  blood  and  in  other 
ports  uf  the  body  is  incn-uMiid.  This  geneml  (.iinilition  is  known  mt 
leuktemiti  luid  will  hv  considered  under  the  g^-iicnd  iliscHMv.  Thu 
enlarged  lpn[ili  nodes  in  this  disease  may  Iw  called,  for  convenience, 
lenkteinic  Iffmphomata. 

In  the  «H'ond  place,  there  is  a  fonii  of  disease  in  many  respects, 
particnlarly  in  the  li>sion  of  the  lymph  nixies,  identical  with  leii- 
kHtinta.  There  i»,  however,  usually  a  less  prominent  involvement  of 
the  spleen  and  other  lymphatic  stnu-titres,  and,  what  is  mori'  strik- 
ing, no  incrcjise  in  the  number  of  leucocytes  in  the  blooil.  This  is 
called  Jfotlykin's  diaease,  or  jMettdo-ieutitemia,  and  the  enlarged 
lymph  nodes  may  in  tliis  case  l)ecalle<I  pneiulD-U-uktemic  lymplnh- 
mata.  The  lesions  of  the  lymph  nodes  an-  identiciil  in  l»th  diseasca, 
and  it  is  convenient  to  assign  dilTerent  names  to  tliem  simply  be- 
cause, for  niasons  which  we  do  nut  at  all  uiwlerxtand,  lliey  seem  to 


*  under  c  flfereiit  conditions  ami  to  \)e  associated  with  a  constant 
ence  in  ibe  character  of  tlie  blood. 

TrMOHS. 

^rcomata  occur  in  the  lymph  nodes   as  primary  and  second- 
tumors,  and  these  may  be  of  various  forms :    spindle-celled, 
j-e  and  small  rotind-ceiled,  and  antno-sarcomata.     It  is  not  easy 
lauy  cases  to  distiuguish  morphologically  between  the  Bmall 
Mjd-eelled  sarcomata  and  the  above-described  hTnphomata,     Fi- 
''inafa.  tni/xomafa,  and  chnndroinafn  occur  in  the  lymph  nodes, 
are  rare.     Endotheliiiniata  are  described,  but  are  not  common. 
udary  rnrciiwnnihi  are  of  frequent  occurrence,  the  form  of  the 
ind  the  nature  of  their  firrowth  depending  upon  the  seat  and 
■acter  of  the  primary  tumors. 

PAUASITES. 

A.side  from  various  Torms  of  bacteria  which  are  not  infrequently 
i  in  the  hnnph  nodes— thus  in  diphtheria,  splenic  fever,  tj-phoid 
.■,  tuberculosis,  etc. — filuria,  trichiiire,  a.nA  peJitastomui/i  havt? 

u.  described. 
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THE   MOXJTH. 


MAl.FIIRMATIONS. 

3kliiir<>niiati<iiiit  <>r  tho  lip  luiil  olR-okKiiru  luiiiilly  tut^ocintoi)  wiUi 
il<'fwliv.'  fiiniiiitkm  uf  tho  bomwof  lliy  inutith.  Thoimtire  |>rixt«i«i» 
gi-tMTitll}'  tltiu  to  ikii  HireMt  of  <)«reli)piiii'iit. 

1.  The  \ovrer  jaw  is  abaent ;  the  upper  jaw  and  banl  palate  Mtnall 
nml  iinporfpctly  formed  ;  the  temi»oml  bi>ues  nearly  touc-h  in  the 
median  line.  The  (ower  part,  of  th**  fjw^e  is,  then*foiv.  wanting :  the 
mouth  iH  ahwiit,  ornmnll  Hndol'Utetl  iKwti'rioriy;  tJietonKHeisaheent, 
Such  a  malfonnation  w  mir* :  tho  fcvtitH  in  nut  enable. 

a.  The  fjnc  n-inaino  in  its  early  fu>tal  ixinrtitiMn  i>f  a  lar^>  eleft ; 
the  nKinrh  and  n<i»e  fonn  one  cavity  ;  th«  urbittt  may  bo  united  in  the 
tauuv  cavity.     The  fistuii  i»  not  %'iablc, 

3.  There  is  a  deft  in  the  upper  lip,  upper  jaw.  and  hard  p)diit«. 
The  cleft  ci»nTes|M>nc!H  to  the  |>oint  of  jimction  of  the  processes  of  thi» 
su|)erior  iiiaxilla  wiih  the  iiitennaxiliary  Imiio.  There  may  lie  one 
rlefl  or  two,  tme  on  either  »itlc  of  tlu^  iiit^/nmiixiilary  hone.  The  cleft 
involve?*  till!  lip  alone,  or  tho  lip  and  niilierior  iimxilht.  or  the  lip. 
maxilht,  and  imliitv.  Then'  may  W' u  nin^^lo  or  a  dnnble  cleft  in  the 
piilatv,  ami  the  cleft  iniiyinvoh-e  either  the  lianl  orsioft  (wlate.  or 
both.  If  tlien>  ar?  two  clefts  of  the  lip  and  tnaxiUa  tliu  portion  of  lip 
and  bone  l»etween  them  may  be  tiraall.  or  entirelj  Bbxent  m>  as  to 
leave  a  laixe  open  rtpaoe.  The  «)ft  |>alate  may  l»o  entirely  alwoiit. 
Tlib  is  a  comnKHi  uialfitrinatiou  and  dix's  not  endan^r  life. 

4.  Rarely  we  tind  a  rMi  invidviii^  tlie  middle  of  the  lower  lip, 
and  xomctiiiies  extendinj;  into  tlie  itifi>rior  maxilla. 

5.  Eitlier  the  inferior,  tlie  superior,  or  l»otli  maxillary  bones  may 
b«  alKiormally  kuihII. 

•!.  Tho  wlgea  of  the  lijw  may  ln'  |Kirtly  or  c<aup(*Tt4^y  joined  to- 
{^'tber.     The  opening;  of  the  mouth  imty  bo  only  a  n>imil  hole. 

7.  The  lips  may  be  absent  or  imperfecUy  deveJopml. 

8.  The  comers  of  the  month  may  be  prolcwged  by  cleft»  in  tlie 
cheeks  iiearly  to  thu  «irs. 

W 
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Tht;  inflammation  Ix^na  at  the  margin  of  the  gums  of  tlie  lower 
jaw.  Tilt!  f^imn  ar*;  Hwolltm  antl  coated  with  a  g^ritth,  ^jft  matter 
(utmpfi*vA  lit  !<act<*ria  and  detrituH.  Then  fullown  dfwtmction  of  ti»- 
Hurr ;  the  tpimtf  arc.  d'MtroyMl  around  the  te<;th,  and  thene  fall  out; 
th(;  inflammation  'ixtirndx  to  the  lipH,  chisc-lu,  and  b'jnt^e.  The 
ul<-<;r)t  are  ctmtinl  with  a  thick,  Koft,  gmy  m<;mhrane.  The  Hurrounil- 
in^f  Mift  f)art»  are  swollen,  and  therr;  may  lie  nettroHiH  of  the  jawK. ' 

Si/phih'fii:  Sfoniati/iM. — Ana  reHultof  ttyphilis there  may  Ijepro- 
thii:t^l  (either  the  fo-callod  mucoufl  patches  or  ^mmy  tumors.  In 
the  mu(;oii«  fBitch**  we  find  at  first  the  epithelial  layer  thickened 
nitd  the  papillu;  of  the  Btroma  hwoIIcd  and  infiltrated  with  oelbt. 
ThiH  may  }»!  folUiwed  liy  dettquamation  of  the  ejiithelium  and  ulce- 
ration of  the  fttroma. 

The  d<r<;|»fT  K^iiimy  tiimont  may  alw>  w>fteii  and  form  ruf^ged 
uWn*  of  wtrne  mzt-. 

Tuhnnmlttr  Stomatitis  Cf^mmenceH  with  the  formation  of  miliary 
tulMtnrleH  or  of  larger  tutxirrnilar  mawieH  in  the  tttrrnna  of  the  murouH 
niitnhraiie.  Thiwt;  maHMCft  MM>n  deKenemt*-.  wiftm.  and  ftirm  ntf^^ 
ulff-m  nwemWinff  verj-  rl<»»iely  Hyphilititr  ulr(?r«. 

riAN'OKENE. 

<  iiitif(Tf!t»^  of  the  liiw  and  chw^k.H.  nr  mnna,  i.s  niiMt  fre<)ueDt  in  ca- 
cli<-<'fic;  children  aH  a  ronw.Niiienec  of  thealitiHe  of  mercury.  Much 
more  rarely  it  m:i:un  in  wltiltH  after  typhuM  and  other  exhaUHtio(f 
dwrUivrH.  Tin;  diwMHC  Ix-tfins  in  the  mucous  memlinine  of  the  cheebt 
near  one  of  the  f,-om<rrH  of  the  mouth.  The  mucouH  memhmne  be- 
iinium  blifrk  and  KarigrenouH ;  the  (^n^-iit;  extemlH  ra^iidly  tbroutfh 
the  entire  thickmttH  of  the  cht^-k  and  pnjduceM  fierforatioa ;  it  ex- 
ffiiiN  lat«!nilly  in  all  dirr^tiouH. 

TL'MOKS. 

AileiuiiH'it't  art-  fonm.-d  in  the  mucouH  membrane  coverinji;  the 
month,  lijM,  and  noft  \ni]iiU:.  The  tumora  are  roundM,  uHually  Hmall, 
Miini'titiKW  aH  lariftt  at*  a  lii^n'ii  e^fff.  They  may  be  Kituate<]  in  the 
tliiclcniwHof  the  tnui-oiMt  membrane,  or  projet-t  in  a  polypoid  form. 
'rii<-y  are  foniie<l  by  an  hyixTtrophy  of  the  noniuil  mucoUD  ffland)). 
Tilt- Klaiidiibir  ajnui  are  increased  in  numlx-r  and  hizc,  the  epithelial 
tfllH  aru  in'^reiiMjd  in  num)M-r  and  may  under)^>  colloid  degeneration. 

I'll  III  Uoiiinta  ix^-ur  mint  fn^iuently  at  the  edgeH  of  the  \i\»,  but 
an-  aJHo  found  on  the  gumx,  the  Hour  of  the  mouth,  and  the  cbeekit. 


'  //.  Vaikmann.\\K:\i.  Arcb.,  Dd.  l.,p.  142,  dctcribn  flTccawsof  Influnnutloo 
or  tb«  mimiii*  Klftiuli  <it  the  lower  lip.  Tb«  lip  wm  (wollen  and  ti«rd,  Uw  mooou* 
l^luuU  aDd  itieir  duetj  were  dllM«d. 


are  formed  of  hypertrophied  papill*.  civerwl  with  tliirkenwT 
■mis.     They  very  often  aleerate. 
.tircinoinafa  are  of  frequent  occur i-eiice.     They  may  be  found 
any  part  of  the  mucous  membrane  of  the  mouth,  but  as  a  rule  be- 
a  in  the  e<lg6  of  the  lower  lip. 

They  may  ordinate  in  an  ulcerating  papilloma,  or  as  a  flat,  super- 
ial  growth  from  the  deeper  layers  of  the  epithelimn,  or  as  deep 
modules  starting  in  the  mucous  glands.     They  are  (composed  of  large 
aasses  of  epithelial  cells,  closely  packed  together,  often  formingflj 
leats,  and  arranged  in  anastomosing  tubular  masses.     The  stroma 
surrounding  these  masses  is  infiltrated  with  cells.     In  a  few  cases 
the  infiltration  of  tiie  stroma  with  small  roimd  cells  may  he  very 
iHurked,  .so  marked  that  the  epithelial  gro\vth  may  Ire  obscureii. 
I       9  new  growth  increases  in  size,  ulceratew,  infiltrates  the  adjacent 
hssues,  and  maj'  give  rise  to  metastatic  tumors, 

Angioiiiafa  are  found  in  the  lips.     They  may  lie  congenital  or 
leveloped  after  birth. 

Fibroiudtct,  Upinnaia,  and  i-iu-liimtlroiiHtiii  have  been  seen  in  a 
ew  cases  in  the  lip.'*.     When  they  appear  in  the  mouth  they  usually 
^Tow  from  the  liones. 


THE   TON'GUK. 

M.VLFOKMATIiJNS. 


J 


Absence  of  the  tongue  is  found  in  connection  with  the  extreme 
defects  of  development  of  the  face  already  mentioned. 

The  anterior  portion  of  the  tongue  may  be  absent  while  its  base 
remains.     The  lower  jaw  is  then  small. 

The  tongue  mEiy  be  partly  or  completely  adherent  to  the  floor  of 
the  mouth.  The  frenulum  may  be  abnormally  short,  or  may  extend 
to  the  tip  of  the  tongue.  In  rare  cases  the  sides  of  the  tongue  are 
adherent,  or  its  upper  surface  may  be  adherent  to  the  roof  of  the 
month. 

HYPERTROPHY. 

Macrogloasia,  or  liypertroph)'  of  the  tongue,  is  almost  always  a 
congenital  lesion,  and  is  especially  common  in  cretins.  The  tongue 
is  so  large  that  the  cavity  of  the  mouth  cannot  contain  it ;  it  is  pro- 
truded through  the  lips  and  displaces  the  jaws.  The  Ups  may  also 
1>6  hj-pertrophied  in  the  same  way. 

There  is  an  hypertrophy  of  all  the  anatomical  elements  which 
make  up  the  tongue,  and  in  addition  to  this  there  may  be  a  dilatation 
of  the  lymphatic  vessels. 
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INrLAMUATIOK. 

Inflammations  <rf  the  tongue  may  be  associated  witli  Kiinilitr 
oliiui)fi'K  in  llio  mtmtli,  <ir  miiy  occur  by  tln-'mselves, 

SupiTjiriitl  GJit.ssifis.  —  Iiiflaiitiiintioii  iuvohiujj  only  the  mucoiin 
iiRniibmiio  of  tlw  tougue  inny  occur  a»  nri  licuto  or  chronic  procees. 

The  acute  forms  jiresent  no  niurbtil  lesions. 

The  chronic  forms  result  in  an  inci-wised  pnHluctiuii  of  epithoUum 
and  an  hyiwrtrophy  of  tlie  papilla)  of  the  tongue. 

A  mudi^riito  developniont  of  sui-h  an  inflammation  is  not  infn'> 
qm-nlly  associatod  with  d^iriingi'mcnts  of  liw  stomach.  The  tongiio 
is  lar^.  it«  mirfnco  in  invgulur  from  th«  hyi»iTtniiihy  nf  the  papilliB. 
Thore  may  l>e  no  cliau^e  in  the  opitbtOinm,  and  Ihi'U  tho  surface  of 
the  tongue  i»  clean  and  rod  ;  or  tlio  i>pitholi(im  i»  incrciifaiM  and  the 
tongue  is  covered  with  a  white  fur. 

llore  sevei-e  forms  of  the  (littease  also  occur,  especially  with 
Kyphitis.  Tlie  hj'pt-rli'ophiod  piipilliB  and  iiioriNks«it  epithelium  tlien 
altiT  vfry  d^-t-idiiliy  tbv  a[>|R-iinini-«  of  thv  luiigiic. 

Parencttt/mofoiis  Gli>.'<ni'lts  may  \»  prodncwl  by  iiiurcurial  poisun- 
ingt  by  injuri'.  or  by  unknown  chumw.  Tliu  tongue  in  itwoltun,  tbv 
muscular  and  connective  portions  are  congiwted  and  infiltnittNl  with 
Mfum  and  pus.  Tlje  inllaimnalion  may  sloj)  at  this  point  or  it  niwy 
go  on  to  the  formation  of  an  altscesn. 

Sgphilffic  Hl*tHxifis. — In  iM-mims  .xulfering  from  constitutiomil 
tiyphiii.s  thi-Tv  may  Ik-  nutcoiis  [wit^-liii*  <>n  Ihc  nurfiico  of  tiio  tongue  ; 
or  gummy  tumonii  in  its  stroma,  which  often  siiften  and  form  deep 
ulcers;  or  a  diffuse,  chronic  inflammutiou  of  the  surface  of  the  tongue, 
with  hypertrophy  of  the  papilhe. 

Tuberriihir  (llotfiitis. — There  may  lie  a  (uUin-idar  iuttamnialion 
of  the  connective  tiHSUu  of  the  tongue  just  t>t*iRtitli  tlic  epithelial 
luyor,  resulting  in  the  fornuiliun  of  tubercle  grnMula  and  gnmulation 
tiMiue.  In  thirt  wiiy  tuinoi-s  of  sonte  little  .^ixo  are  fonned,  which 
may  remain  micluuiged  for  soint!  time,  or  miiy  degenerate,  soften, 
and  form  idcors. 

TUMORS. 

Cynls. — The  most  coimnon  forms  of  cyst**  are  the  krcm  beneath  or 
partly  in  the  substance  of  tlie  tongue  iranula).  T\wy  are  furmetl  by 
dJIatntion  of  the  ducts  of  the  submaxillary  and  ^uhhngiial  glands,  or 
make  their  apiM'araitce  in  the  connective  ti.tsue  lietieHth  tiiid  in  the 
tongue. 

AitgiHuui. — Cavernous  i-asvular  tumors  are  found  in  the  «ul>- 
titance  of  tiie  tongue  and  projecting  from  its  surfaiv. 

Lipoma  luwl  filintmn  are  rare.  They  form  n<H]uk's  in  the  sul»- 
stuioo  of  the  tongue  or  project  in  a  iH>ly[><>id   foniL     Componite 
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tumors,  comptworl  largely  of  fat,  are  foiinil  in  tho  tunguu  tm  a  oon- 
g)>tiiUil  condition, 

LiipUH  occurs  ill  tho  form  of  iio<)ult>H  and  ulcers  at  the  base  of  thoj 

tontfiiti. 

Saixonmfft  are  rare  in  this  nituatioii.  t  (D*^lJitJel^I)  have  seenj 
one  such  tumor  in  a  young  <'hil»l.  It  formuil  ii  inMlule  as  larRe  as  a  ] 
chestnut,  and  was  <^oiU[K)»ie>l  of  round  and  fusiform  cells. 

CarciHoina. — This  fonn  of  new  growth  may  begin  in  th«  toiiguoj 
i>r  may  extend  to  it  from  tho  atljaoent  tissues.    The  jfrowth  in  rom. 
poBod  of  large,  flat  epithelial  cella  packed  closely  together  in   anas- 


Fornml  froiri  tmpprf n-t  rhMiirw  of  mnhryoul  pU  vlfll— dUVium  Irmptiktic  t[«tiM. 


tomosiug  tubular   sjiaces  and  surrounded    by  a  connective-! 
stroHia. 

TUK  PHARYNX  AND  THK  CKSOI'HACJUS. 
31 A  LFORM  ATION3. 

When,  as  not  infrequently  occurs,  the  embr>'ona]  gill  clefts  do  i 
properly  close,  tit<tul:n  may  rcmjiin.     These  may  in  rare  cases  bn  cok 
plete,  so  that  an  uiH-iiiiigexistit  from  the  pharynx,  larynx,  or 
chwt  to  tho  «ido  of  the  neck.     More  f  r«iui'iitly.  Imwever,  tiivtmi  fistu'^ 
Ifpare  incomplete  and  shallow,  iind  oiwii  eitlitr  inward  into  one  of  the 
iibovcmitiietl  orgaiui  or  outward  on  to  the  neck.     Siiiall  portions  of 
the  gill  clefts  may  i>ersist  without  external  ojienings,  and  from  these 
subcutaneous  cysts  of  tJie  neck  are  often  developed.     Or  a 
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tlw  ('k>ft  itmy  \w  c-ut  off,  foriiiiii^  h  cytrt.  wliilu  Ui«  6stiili»  persitibi 
with  it»  oxU'rntil  openiDg. 

Tlio  walls  of  these  luituUe  and  cyats  iiwy  \»  c«v'«rwl  with  iiiucoum 
membraiK!  having  cylimlrical  ortlatteiiotl  ur  cilintttl  surf lu-c tn'lli*.  Or, 
when  foruiwl  fn>m  the  outer  gill  fili'ft.t,  tht-y  irwy  bo  lim-il  wilh  8k)i).' 

Xrtt  iiifrenuently  tlio  walls  of  tln.'wo  ryst*  iiiiil  liKtubu  aro  eiiilied- 
iU'<I  it)  lyiiiikliHtioti»<iiu  wliirli  mny  bo  diffuiw  or  (^tb«<r<><l  in  ihkIu- 
liir  florin  {i^ku  Fi(^.  'i'ib  und  'i'i<i). 

Th«  WHopluigus  may  be  entirely  absent,  or  its  lower  portion  may 
be  present  and  joined  to  the  plwirnix  by  a  srilid  corU  ;  or  Ibu  pba- 
tynx,  or  the  lower  part  of  the  tpsophagu-s  may  Ik' continuous  with 
the  trachea ;  or  the  entire  oesophagus  may  be  repro«tentcd  by  a  solid 
cord. 


■f^r/_ 


Fto.  XH.-BKTmH  ir  thi  V^U.  or  *  Cnn  or  tiik  Nkcb. 
IicnnndfroiniiDpMftetClomirForriDbTTDaBlClUclprt    nodulf  'it  IjmptiUe 

DJvertJcula  of  tliu  phan'ux.  dilatations  of  the  <K!S(>]>hagiis.  and  di- 
vision of  tho  midiUu  portion  of  th<><i>«>p)tngits  into  two  branches  haTe 
all  boon  obiH.Tvt.'d. 

IXFLAMUATIOS. 

Catarrhal  and  Croupf*as  Pharynyilis  are  usually  fuwociatwl 
with  the  Minin  forms  of  inflamniatioii  in  the  mouth  and  have  tlie 
Muiie  characters. 

In  catarrhal  inflainiuutioii  iitvolviii);  tlte  toarals  and  tlioete  portions 
of  the  pliarynx  riclily  stipjiliiil  with  th«  w^-OMlled  siibmncoun  adenoid 
tistiiie,  liHidwytt^  iimy  jR-itftniU'  in  conwU-nililuunmU^rwllK' ji*>iiiliar 

■Onwalt  FiHt  K-ut-iiutM  4>iul  Van  llUU<*i,  Vlrdi.  ArchK  Bd.  czx..  p.  Sas. 
and  Bd.  txs\..  pp.  SS  aimI  947.  JUtoHarlUji.  Sew  York  Modkal  Journal.  Julj  4tli. 
1»S. 
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thin  t'i>ittii'Htiin.'  These  may.  on  PX]Ki««'ii  siirfni^-s,  form  h  piirt  «f 
thoexiKliiU'aml  bo  n»mi>vi«l;  ur  in  tlti.- crypts  of  thu  ImiriiU  tliey  mar, 
with  epithelium  and  varioiM  forms  uf  hucteriH.  fonn  tliose  wfa!ti»li 
]i1hK«  riinriiirti-ristii'  of  follicular  tonsillitis. 

In  chronic  iiithiinmatinn  of  the  toiudltt  and  jiliarynx  tliero  may 
boa  lar}^- and  p(!rnumenth>'perphiKia  of  the  adenoid  tissno.  with  inori' 
or  lvfisd«n»e  fibrous  tiaHue,  leading;  to  ttnlargumont  of  tliu  toiixilii  and 
to  diffuse  or  circurasoribwl  nodnUtr  fir  ixHlunculattHl  iiui]«i9i'v«  of  vhs- 
cnlar  new  tissue  in  the  \'aiilt  or  chwwh(>ro  in  tho  phiiryux, 

Hul}tnnc<>u.t  Phartfitijit in  iiiuy  occur  with  inlhuuniations  «>f  the 
mncbu8iiKMnbnvn<!,  with  ciirien  of  the  cervical  vortebrm.  Avitbintlam- 
luatioa  of  the  cor^noal  and  jutrotid  glands,  with  pei-itKititis  of  tin- 
cranial  Ixmes,  or  may  be  idiopathic  It  nuty  result  in  swi-llinjj;  ttnd 
cedema,  in  induration,  or  in  suppuration.  It  is  mo^t  iiuportAnt 
when  it  affects  the  iwwtfn-ior  wall  uf  tlie  pliarynx  and  foriiiK  rctro- 
pharyn^-id  jibBCtiJW.:!*.  Such  abset-etw-!*  iiijiy  cau,-«'  denth  by  suffo- 
oatioti. 

Catarrhal  (J^nopktiifttis  may  Ix'  cither  acute  or  chronic.  The 
chronic  form  may  pi-oduce  ulceration,  or  relaxation  and  dihitation  of 
the  walls,  or  hyiterti-ophy  of  the  muscular  coat. 

Croupous  QSsophagiii^  is  found  mth  croup  of  the  pharynx,  and 
afttT  tho  exanthcmtita  and  other  severe  disoaiwa. 

Irritiitinjj  and  caiwlio  acids  ami  alkalies  di-ntnM-  larger  or  »mailer 
portions  of  the  laucouu  lucnibraue.  The  nccr(^i»e«l  portioni*  are  of  a 
hiackor  whitish  color,  surrouudetl  by  a  zone  of  int«n»e  congestion. 
If  the  patient  recover  the  patches  of  membrane  which  liHve  been 
(leatroyL-d  slough,  fall  olf,  and  leave  a  ^anulating  surface.  In  thiti 
iv«y  duQgerouii  stenosis  of  the  cesophatfUH  may  be  produced. 

Foreign  bodies  which  are  swallowwl  and  become  fixed  in  the  ee«o- 
phagiis  cause  intliininiiitioii  (>f  the  mucous  membrane  and  of  the  ad- 
joining soft  parts.  The  iuflatnmatlon  rmiy  go  on  to  jiroduce  ab- 
ttcessesanmnd  the  oesophagus,  or  to  destroy  the  wall  of  the  con^. 
and  the  foreign  Injiiy  finds  it«  way  into  the  tracheit.  aorta,  or  peri- 
canliuMi. 

lnl]ammatiuu  of  tlio  submucous  tissue  of  the  wsopliagus.  ajxtrt 

from  the  cases  just  mentioned,  is  not  common.     It  may  caiute  tho 

fi>rniation  of  alwceases.   or  of  fihroua   tissue,   which   may  prodtice 

slciiosis. 

VLCKHATiOK. 

Ulceration  of  the  pharj'ux  ixvm-s  in  mxv  caM-s  a-*  the  result  of 
cattirrhal  inHammalion,     More  frequently  it  is  piMilm-c<I  by  sy^diilis. 

■  Sod  flod/inpgt.  "  Aoalomy  Mid  PbjsloloKX  ot  Ihc  Fsudnl  TonsiU,"  Am.  Jo«c 
Una.  SclencM,  Kuvh.  1S91. 
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either  in  t\w  Tonn  vf  KUiM-rficm!  ulcers  *ir  of  deep  hikI  **xto[iwro  de- 
stnictiutisuf  tJK^uu  fixiin  tl»!.Hiifu«iiii((«if  (fiiinmy  tumoi-H. 

Lupus  also  S(>m«tiiniL-s  HttHckx  lli<>  up|HT  jKirt  of  tito  |Jmryux 
and  ppodupps  ejctensive  ulceration.  UWratiim  of  iho  a"")phjimi'«  u* 
not  oommon.  but  a  few  cases  of  Himple  perforHtiii^;  «l(vrs  Jjavo  been 
<Jw*oribed. ' 

Fon-iyii  iKMln-i  tTi  till-  it*w)pliii^irt  limy  iB-rfonili-  its  wall,  attal- 
raiuiy  mcntion*^^!.  IVrforatiuii  of  tin.-  a-)«»plmt(U'*  fifiii  wiilmnt  nmy 
l>i>  t>roduciH]  by  inflHuivd  l>ii>iichitil  {{titntU,  by  cavitii-M  iind  ^^'tii^nxie 
of  the  hniBS.  by  HbM.-c<98(rs  in  tho  iiit-diHf^titiinn,  by  nbw-osucK  ac- 
ciinipikiipng  caries  of  tlie  vi-rtebra),  ami  by  anenrisuw  of  tlie  utirta. 
CiMCS  linve  \»en  desrrilMil  of  ni]>tureof  the  wall  of  tbe  oeMipba^iii) 
by  viokmt  coii^binj^  and  voniitinjjc.  hut  it  mi^-ins  proUibb-  tlutt  theiv 
was  really  soni^  pivvknis  dmiu<o  lo  imx-oiuiI  fur  lln*  niiUnn-. 

DIl^TATIllN.' 

Stmplo  c-ylindricHi  dilattttioii  of  thi^  a<»opbii^8  is  ufiuiiUy  tbo  rc> 
3ult  of  loiig-oontinuMl  stenosis  of  the  csNupha^is  or  of  Ibu  cardiuc 
end  of  the  stoniacb.  HUb'>ii}{h  nfit  nearly  all  tlu*  trtenoHes  aif  f<»l- 
lowcd  by  liilaljUioti.  'Dii-sf  ililaUttion.H  are  forim-d  al  first  ininiedi- 
Mtvly  alx^ve  tliv  >«tetio»i.t  anil  tliori  cxtond  upward.  <>idy  in  ran*  amm 
does  tbo  dilatation  iiirolvo  the  wholo  k-n^b  of  tbe  tube.  Tbo  entlru 
wiUl  of  tbo  dilated  ]}i)rtion  of  tbe  <S!M>pha^us  in  tllickencd,  and  tliere 
may  be  polyimid  (frowtlw  from  tbo  mucoiis  menibnuie. 

In  rare  ca>ieji  there  in  r^'Hndricvil  dilatation  of  part  or  of  the  whole 
of  th«oeA(>pbi4pi!«  witliout  « Ptl^-noMti  or  any  dLsi-owmhlti  cauM*.  In 
tln'^i''  c<iKi-:!i  tbo  dilftUitioii  is  usually  ^ruatost  iic^ir  tho  middle  of  tbo 
u.-«oplia|pis  uiid  diuiinisbL>s  upward  and  do^mward,  so  that  tb<-  uwo 
phat^us  has  a  Eusifonii  shajw.  The  dilatation  may  reach  a  ver>-  con- 
siderable  degree,  the  walU  of  the  uesojibH(ru)«  iin*  tbiekeni'*!.  its 
niucon.''  iiifmlintiie  may  Im  coven^l  with  [letpillary  outgmwthit  or 
ulcerated. 

Thi^  SitcvHtnteil  Pilahtti'ittia  of  the  fssofJiagus  uru  of  two  kinds  : 
thoMT  duo  to  pressure,  and  tbow  due  to  traction. 

Tho  dilatatioiu)  due  to  pressure  are  situated  in  tlie  poirterior  wall 
of  the  phur\'nx,  just  at  its  junction  with  the  u>Hiipli)4jn»*>  Th<! 
Hiuatler  Btux  are  from  the  nine  of  a  \a-h  to  lluit  of  n  Jiau'lntit ;  the 
larger  aarrt  may  reach  an  enunnous  stzo  and  hang  down  hetwoua  thtt 
<RtophagUH  and  the  rert4.-hnd  (.-ulumn.  the  ojiening  into  tbe  timophu- 
gUH  remaining  cotuparatively  small.     It  is  sup|H>sed  tlutt  a  Umiteal 


<0ra^*  a.   Waahtr.lout.  fQr  Chlr.  ubU  AnivalMllk.,  IM. 
Tnnl.,  TO).  xxx*l.     AdftanAty,  '-Pub.  AaU." 

'Zinmen.  -C'rclotMaU  u(  Hcdtd&e."  vHL.  p.  47. 
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area  i:>£  the  wall  of  the  te*)pliagiis  losea  its  power  o(  recistance  agtiins^ 
the  pressure  exeri-istHl  upon  it  in  pucb  act  of  swallowing  ;  it  then  is 
forced  outward  by  the  pressure,  and  so  there  is  formed  first  a  protru- 
sion and  then  fi  aac.  When  a  sac  is  formed  tlie  fotjd  enters  it.  accu- 
mulates thei'e,  and  so  the  sac  becomes  larger  and  larger. 

The  dilatations  due  to  traction  are  situated  on  the  anterior  wall  of 
tljB  cesophagus,  at  ii  point  nearly  corresponding  to  the  bifurcation  nf 
the  trachea.  They  are  of  funnel  shape,  mth  the  small  end  outward. 
Their  lenyth  varies  from  two  to  twelve  millimetres  ;  the  ^vidthof  the 
oiiening  into  the  (Esophagus  is  from  six  to  eight  millinnitres. 

These  dilatations  are  due  tA^  inilammiition  of  the  parts  adjoining 
the  ceaophaguH,  especially  of  the  bronchial  glands,  followed  by  ad- 
hesions to  some  i)art  of  the  anterior  wall  of  the  (esophagus.  Tliese 
adhesiona  then  contriict  and  draw  the  wall  of  the  (Esophagus  out- 
ward, and  in  this  way  the  dilatations  ai-e  formed. 

At  a  later  timo  these  sacs  may  ijerforale  into  the  bronchi,  the 
lungs,  the  pleural  cavity,  the  jierieardium,  the  aorta  or  pulmonary 
arterj. 

STENOSIS. 

Cnnyenitul  Sfenotiin. — Besides  the  defectw  of  development  of  the 
fesophagus  which  are  iuconipatiblo  with  life,  there  may  lie  a  congen- 
ital st-enoais  of  some  part  of  it  wliich  causes  difficulty  iu  swallowing, 
but  yet  does  not  destroy  life. 

Stfiiu.iin  III/  Ciiiiipn:i.sioti  is  iirrt  uncommon.  Tumors  of  the 
neck  and  imHliastiiuiin,  and  iini.mrisuis  ut'  the  aorta,  are  the  usual 
causes. 

IStenosis  by  Obstruction. — Foreign  bwlies  may  be  lodged  in  the 
cesophagus.  Tumoi-s  may  hang  down  from  the  pharynx  into  the 
(Esophagus,  or  may  be  situattnl  in  the  wall  of  the  oesophagus.  In- 
flammation of  the  oesophagus,  due  to  the  ingestion  of  irritating  poi- 
sons, produces  cicatricial  stenoses.  A  few  cases  of  stenosis  due  to 
syphilitic  inflammation  have  been  reixtrted. 

TLMORS. 

The  veins  of  the  oesophagus  may  be  enonnously  dilated.  They 
may  rupture  and  so  give  rise  to  hemorrhage. ' 

Cysts. — Small  retention  cysts  of  the  follicles  of  the  mucous  mem- 
brane are  sometimes  found.  Van  Wyss'  describes  a  cyst,  as  lai^  as 
an  apple,  attached  to  the  posterior  wall  of  the  oesophagus  one  and 
one-half  inches  above  the  stomach.  It  was  filled  with  ciliated  epi- 
thelium, 

'  Britlowe.  Trans.  London  P«th,  8oc.,  1856. 
'Vircli.  Arch  .  Bd.  Ii.,  p.  148. 
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PtipilloHiaUt  lit  small  »ize  may  Iw  found  in  conxiilrnibK'  mini- 
bers  throughout  the  ciidro  loiif^th  of  the  ceaopbiH^is  ur  riwy  o«-c-ur 
Mildly.     I.,Hrgo  impillarj-  tiiiiiunian)  mure  rare. 

Fibromatu  (frow  fri»in  th«  i»(.Ti<i«temn  of  tim  boni.'s  at  th<j  luiisc  of 
tliti  skull,  uiid  projitc-t  into  tho  ciivity  of  lUw  phar>'nx  ami  ]>iKtt<>rior 
tiarcs  in  tlio  form  oC  lar^  polypoid  tuinoiv.  Small  fibroiit^  tiiiiiont 
arc  fomuMl  in  the  Hul>muoous  counec-tive  tiMiiu  of  tliu  a!!W>plif4;u-'. 
Tumoru,  which  attain  a  very  large  saa,  onginute  in  tJio  submucvufi 


1*^ 
■  -1  ,w 

Pm  «r  — AcsMtD  naiv  or  riturm. 

Coiinoclive  tissue  oil  the  anterior  wall  of  thu  lower  part  oE  tho  plift* 
rynx,  and  as  they  grow  ItaQK  di>wn  into  tliu  atMtpha^im.  St»ft  l<'ly- 
l«iiid  tiuiiora  coniaMtiag  largely  t)f  loose  am-culwnt  <>«m«ctive  ttxmie 
mid  UiuphaticlisHiiean^  often  callwl  "ailenoid  polyiw"  (ww  Fig.  'it"!). 

Li}xnnitta  of  miwU  humj  anj  notDotiiuea  found  in  tho  wall  of  tlie 
awupha^tis. 

.Vf/or/Ki/d  composes]  of  nmooth  mtiwlu  nuty  jfrow  in  tlio  m«8cu« 
lar  fi^Mit  of  tile  ueiiophaffus  uiiil  attiuu  U  coiinide ruble  Hize.' 

'ViKlt.  Ak1i..B(I.  Kllll.,p.l97.    Had. Time* ■od  OucU«,  Hovmbtr  28Ut.  WM. 
Gla(K«ir  Mm).  Jouroa),  Ketinivj-.  I8T3. 
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Admnma. — A  jwlypoid  mlonomH  coniposfid  of  tul>uk>»  liiioj  mtli 
cyliodrifjil  t-pitlielium,  ami  gii)wiii[(  fnun  tin-  jintorior  wall  yf  the 
cBsoplmKiis,  biLK  Ijoeri  lU-i^iTiKHi  liy  Weigfrl," 

I  (Delalield)  havo  seen  one  ttuijor.  the  size  of  a  chestnut,  jfrowiiiK 
ill  the  »rtft  ptilate,  whicli  waii  roniixweil  of  a  strcuna  of  poiim-ctivo  aii<i 
iiiiicouii  ti^iK'^  in  whii-h  went  irre|j;iilai',  timixtoinaiiii;^  ItihiiW  iiDcd 
xvitli  MinHll,  i*<il,vgorial,  iiuuluitixl  oulU.  It  could  he  tfallc-d  mi  luluiiuinti 
or  a  corciiiuiiia. 

Another  composite  tumor  prewfrom  the  mmrous  membrane  of  tin- 
pharynx  behind  the  left  toiiHil.     It  hlted  the  pliarynx  below  the  level 


FiiL  lis.-  nirrvin.  ^kcmux  ok  tiue  Tiuhim.  a  SViaml  n>liie>>il . 

of  tbt.*  [uilnte.  It  had  the  griMHa]i|M-m-iiiii-»(if  a  luyxo-sarcoma,  tho 
cuntnil  jmrtioii!*  Ix-iiig  wry  soft.  It  wtw  oihiiimwkhI  of  connectiw 
tissue,  iniK'oiis  fisisnc.  fiit,  »iir('otiuitou»  tissue,  and  irregular  tubulvK 
lined  withttumll,  polygunid,  epithelial  celli;.  Someuf  the  tubules  n'civ 
didtended  with  masses  of  hyalin  matter.  The  whole  structure  rv- 
RomhUnl  that  of  the  tumors  bo  often  foiiiwl  in  the  parotid  region— 
liiniors  which  can  be  called  "  adenoid  myxo-sarcomata," 

Carcittomnfa  may  originate  at  any  part  of  the  w«Il  of  tJie 
pharjTix  and  a>»opIiiig7]s.  Tln?y  are  compooR-d  of  flat  epithelial  oell>' 
closely  packed  together  in  inasscit  in   the  uxuni  way.     In  the  cn*o- 

'  VIrcli.  Arcli..  ltd.  Ixril..  p.  Ste. 
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pha^is  the  uew  ipvwth  bciniut  in  the  dwiwr  layers  tvf  Ihe  mucous 
nieiiibraiie,  aiici  pnuvs  no  a«  to  ciK-irt-Ie  tli«  luW*  for  ii  I<-ii>ctli  of  one 
or  more  inchns.  The  tumor  reumin^  tui  u  6iit  iiifiltnittoii,  or  it  iiIin)!'- 
at«i*,  or  it  projects  iuward  iQ  lar^,  fuapoua  inaaeea.  The  gTx>wth 
inuy  cxtoitil  up  ftnd  down  the  oe»oph4^^ua,  and  even  involve  the 
phuryux  or  i§toiiiHC-h. 

The  uloenitive  process  nmy  extend  outwHnl  i«o  u»  to  pnxliioe  |ierfo- 
mtion  into  the  air  ptissageft,  the  InngM,  pleune,  pericunliiirn,  luid  large 
Mood  Teeselx. 

The  new  growth  may  extend  outward  and  intUtrate  the  sun-ound- 
iri);  Koft  |Mirt<(,  )to  that  the  miiopluigiiH  in  nurrouuded  by  lari^e,  solid, 
(■jiuwroujt  nuuwf!*.     Meta»tj)(ic  tumors  are  al**  ttometiim^a  formed. 

.SVmv)Mi<i.  — I  havestfuoni'du'e  in  which  there  wiwadiffu.*!- growth 
invohnng  both  the  toii»ihi,  the  i>osterior  and  httenil  wjiil.-*  of  tJie 
pharynx,  the  base  of  the  touffue,  and  the  epiylotlin.  The  new  (frowtli 
rephtce<l  the  mtittnis  niemhrane,  itifihriiled  the  soft  parts  for  ii  xhorl 
difttanee,  ami  jii\)jei't«d  iiiwani  in  jMilyitoid  maiieea.  It  was  couipoeed 
of  KinaU,  polygonal,- ntirleated  eells  contained  in  a  very  delicate 
□ucleate<i  stronm'  (Fig.  H'iA), 

THE  STOMACH. 

MALFORMATIONS. 

3Ia] forma tionn  of  the  8loinacii  are  not  common.  The  organ  may 
be  mtin'ly  wanting  in  luvphalouH  fiftu.'«i.-s.  )t  may  Ih'  of  vttnouH  d<-- 
gree8  of  Amalhiew.  ooiuetiineM  no  hirgiT  tluni  the  duodenum.  It  may 
be  divideil  into  two  lialvi-M  by  a  det-p  con»triclioi>  in  the  middle.  The 
pyloric  oritice  may  Im;  i>teno(fed  or  entirely  cIumm).  Tlie  stumm'h  may 
Iw  outeide  of  the  abdominal  cavity  from  a  hemiid  pnxmsion  tlm>ngh 
the  diapliragin  or  at  some  point  in  the  ahdominid  wall.  It  Is  found 
on  the  right  Hide,  iuateail  of  the  left,  when  the  other  viikvni  ai9-j 
tranHpofiecl.  and  die  iKMilion  of  the  canliac  luid  pyloric  oriBoesI 
correspondiiiKly  inverted. 


i*4)«T-HOKTKU  4'HAN<1I». 

In  adults  the  Htoniiich  after  d«ah  if*  of  a  grayish  or  iiinkish  color, 
^finetiiiu-^  iiioltkHl  with  retl  ccchymotivK.  The  mucous  Diembmneiii 
wift  and  the  epithelium  ewuly  bmahed  off.  At  the  fundua  the  food  is 
iiHually  found  collected,  ami  here  the  mucous  membrane  Ih  tlie  >Hiftost. 
It  is  very  common  totitid  the  epithelium  o-inovt-il  fmm  the  t^iliro 
fundus  of  the  stomiu-h,  »>  that  all  that  purlioa  of  its  wall  i»  gni>'eT 

■  Por  litenOareof  midlxuant  dinnur  .if  Did  i<-ii-i1>.  oxHult  Jfwwwaw.  .in 
Jaunial  of  tlie  Medic*)  ScIodcm.  May.  1S93. 
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and  thinner,  there  being  a  sharp  dividing  line  between  the  two  por- 
tions. Sometimes  this  |K>8t-mortem  softening  process  goes  on  to  do- 
stroy  all  the  coats  of  the  stomach,  and  even  the  adjoining  portion  of 
the  diaphragm.  In  this  way  the  contents  of  the  stomach  may  be 
emptied  into  the  pleural  cavity  by  a  lai^,  ra^ed  t^tening  in  the 
stomach  and  diaphn^m.  When  the  softening  affects  all  the  coataof 
the  stomarh  the  softened  portion  is  not  sharply  limited.  The  entire 
thickness  of  the  affected  portion  of  the  wall  is  converted  into  a  gray 
or  yellow  semi-transparent  jelly,  or  into  a  blackish,  broken-down  pulp. 

This  softening  is  most  frequent  in  children,  but  also  occurs  in 
adults,  usually  in  connection  with  severe  and  ezhaustii^  diseases. 

A  similar  post-mortem  softening  of  the  wall  of  the  ceeophagos 
has  been  described  by  Moxon. ' 

INJDRIBS. 

Perforatiug  wounds  of  the  stomach  usually  give  rise  to  a  fatal 
peritonitis.  It  is  possible,  however,  for  the  wound  to  heal,  or  a  gas- 
trio  fistula  may  be  formed. 

Rupture  of  the  stomach  may  be  produced  by  severe  blows  or  falls. 

H^HORRHAflE. 

Small  extravasations  of  blood  in  the  wall  of  the  stomach  are  fre- 
quently found  in  persons  who  liave  died  from  one  of  the  infectious 
di  seal's. 

Hieiiiorrlmice  into  t!ii^  cavity  nf  tlie  stnimicli  may  l>e  pnKluced  in 
a  variety  nf  ways. 

Ill  iiK'ers  of  thi'  stomach  then?  may  W  blttnliiig  from  the  small 
ves.s<*lrt  of  the  n\r>-r  or  from  the  iierforation  of  a  larger  artery. 

In  caiici'i"  of  the  stomach  there  may  Ije  blee<liiif;  from  the  tumor. 

Some  ('uses  of  chronic  gastriiis  nrv  chanicterizeii  by  ^>neml  bleed- 
ing from  tlie  m.icous  niembmiies  of  the  stomach. 

Cirrln>si3  of  tlie  liver  is  not  infre<iiiently  atteiuletl  Hith  lai^jce 
iueniorrhagt':*  from  tlic  mucous  membrane  of  the  wtomach. 

Small  iuicnrisnis  of  the  arteries  in  the  wall  of  the  stomach  niay 
rupture  iiitenially. 

In  yellow  fever  and  some  of  the  other  iutW'tious  diseiL-iCS  there  is 
liiemorrhaye  iiiui  the  cavity  (it  the  stomach. 

Patients  may  vomit  UihhI  during  life,  ami  after  death  no  lesion  to 
account  for  the  hieetling  Ix'  found. 

ixklamhatids, 
Ariiff   Ctifiirrhiil    (in.ftn'ti.t.  as  we  see  it  after  deiith,  is  usually 

■  Tnai.  hood.  Puth.  Soc..  ISTO.  p.  159. 
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due  to  the  ini^Mitioii  of'irritJitii]f;  »«iibKttincoK,  vr  furms  part  of  the 
lesitiHH  of  cholFrn  nmrlniH.  If  we  cHii  jndgv  fruiii  clitik-iil  cyinjiHimsi, 
it  CKViirH  tlurii)^  life  hs  n  tempwrary  cimciitioii  tifirii  »  variety  of  I'liiiw.^ 

After  death  Hio  muivuis  iiii-mbrane  i»  foiirol  ciHipestwl  nod  Hwolleo. 
or  till.'  cDiijp-wtiiin  may  luivi'  iliHiipix-iirotl.  The  miu-ims  inembmne  is* 
(•otited  with  (111  iinTen*cHl  aimtunt  of  mui-ii)<.  etsiHi-ially  ji(  the  jiylurif 
enil  of  tlio  stomach.  Soniotinu-s  tlwro  art*  ii  niiitilier  of  iiiiiitito  white 
dotn  in  the  substance  of  the  mucoua  m©iiibniiie. 

The  Btviictural  cbuiges  in  the  mucous  membrane  consist  simply 
ill  (I  ^wellin^  of  the  ivll.t  of  tlio  t^^aatric  tubules,  a  »hKht  iiililtnttion 
of  the  strumit  with  pus  cell*,  «nd  u  awellinft  of  the  iHtti'lM!^  of  l,vm> 
phntic  ccllit.  Tile  little  wliito  dot;*,  whcu  llicy  arc  pnw;'nt,  am  wmii- 
P>iwh1  of  yiiiall  foci  of  pus  Ix-tween  tlw  (pistric  tulnUcs,  with  dt^fenc- 
iiition  and  destruction  of  some  of  tlie  tubules. 

CIn-oniv  Calarrhol  Oastriiia  in  a  very  common  di!if>aiiG.  There 
iw.  Iiowever.  no  very  clo««  relation  U-tween  the  severity  of  theitymp- 
tonis  duriii);  life  itni]  the  uxteiit  of  the  h-xioiut  found  after  death. 

In  Rome  caiww  chnMiic  alcoiKtlism.  or  tlie  niitiiie  of  dnijc<.  or  the 
modo  of  life  of  the  jHitient  i^<vnis  to  tM>  the  catiso  of  the  kvion. 
Chronic  phthisis,  clironic  Brijflil's  diseiuw.',  cirrhotris  of  the  liver,  and 
fatty  liver  are  often  accompaniwi  bj-  chronic  gastritis.  Organic  dis- 
ease of  the  heart,  or  pressure  mi  the  ascending  vena  cava,  proiluces  a 
form  of  chronic  gastritis  characterized  by  intense  gem^ral  coiigi-stiffn. 

.\fter  death  the  stomach  is  found  either  empty  or  still  eoriinining 
food.  It  is  of  iii>riiiiil  wifA\  or  dihitL-d,  or  iimall,  Hometitiiiv  hnnlly 
larger  than  the  duotU-niim.  ItM  inner  surfwv  is  co«t«l  with  a  thick 
layer  of  teuncious  mucu»,  most  ahunilHtit  at  its  pyloric  end.  The 
mucous  meinbmne  is  congested,  or  wlule.  cm*  slate^'olored,  or  ni<it(le<l 
with  small  white  spots.  It  is  of  normal  thickness,  or  lliinniil,  or 
thickened.  <»r  there  are  Uttle  |>i)Iypi>iil  pr>jection»  from  \Xa  surfiMi-,  or 
there  in  cystic  dilatation  of  lli<-  gii.->lric  tiihuU-s.  ThetMnnci'tlve  tissue 
and  mum-iilar  c<»aLs  remain  unehangetl,  op  they  nro  thinned  and  re- 
litxed,  or  Uicy  are  hy|>ertniphi«l.  The  hyjiertrwphy  may  be  diffuse, 
or  it  w  confiiM^^I  to  the  pyloric  end  of  tlw  stmnach  imd  may  then 
produce  stenoins  of  the  pylorus. 

The  miaute  losifms  consist  prindpally  in  changes  in  the  intiootw 
membrane.  The  cells  of  the  gastric  tubules  an>  sn-ollen,  dvgenertttwl, 
and  broken  down.  The  tubules  are  alro[iliii-d  und  dcfonnwl,  or  di- 
lated into  cystH.  The  (lati'hes  <if  lympluilie  tissue  alK>ut  the  blind 
ends  of  tlie  tubules  are  iiicn4ii!«4)  in  mtp.  The  connective  ttsmie  be- 
tween the  lubnk-s  is  inliltrated  with  cells  and  increased  in  qiiaDtit}'. 

CnitijMiii.t  Gttstriti.t  is  of  rare  occum-mv.  It  is  found  in  chil- 
dren with  croupous  inttamiuation  of  the  i^iaryux  and  a-nophagus. 
and  in  then  usually  in  small  patcheti.     Iti  adult*  it  i^  ahiKirt  always 
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I  i.  jiyjemiii.  puerpenil  fever,  olinlera,  dysentery,  tl 

mate,  rtiid  irritating  ijuisuns.      The   false   nienibrane  is  in 
..itch-^,  cir  may  line  a  large  part  of  the  stomach.     The  distviKu 
iJly  not  diagnosticated  during  life,  the  symptoms  of  the  pri- 
-ly  disease  divertinjj  attention  from  the  gastritis. 
[  (Delafield)  have  seen  one  case  of  idiopathic  croni)ous  gastritis  in 
adult.    A  man,  forty-six  years  old,  Wiis  in  gooil  health  until  oighi 
a  before  his  death.     At  that  time  he  caught  cold,  had  pains  ov«?r 
bowels,  tenderness  over  the  liver,  constipation,  cough  with  niu- 
B  expectoration,  teini«'niture  lO-JA  ,  pulse  1  ■.*<».     On  the  dfiy  of  hLs 
bth,  the  eighth  day  of  the  di""— "■  *''"  *-ini>erature  was  liX)",  pulse 
tongue  dry,  abdomen  tjni  fender,  and  he  died  in  a 

fionged  attack  of  sjiicope.     .-     ae  aut     sy  all  the  viscera  were  ex- 
...liueil.     Excepting  evidences  i      jronci      a  in  the  lungs,  there  wert- 
lo  legions  save  in  the  stomach.     Aboui  two-thinls  of  the  internal 
irfaceof  the  stomach,  including  the  lesser  curvature  and  anterior 
id  [Kwterior  walls,  appeai-etl  to  !«  covered  with  a,  thick  false  iiiem- 
nne,  which  did  not  ipiite  reach  to  thecanliac  or  pyloric  orificv.-i, 
lUte  examination  showed  that  there  was  a  layer  of  exudation  on 
iiie  internal  surface  of  the  mucous  membrane.     This  exinhition  con- 
sisted of  fibrillatei.1  fibrin  and  lymphoid  cells  dipping  intt)  the  mouths 
of  the  follicles.     Bem-ath  the  exudation  the  mucous  membrane  was 
thickened  and  altered,     A  lai-ge  number  of  lymphoid  cells  sefMirated 
the  foliiclew,  and  even  ivplace*!  them  entirely.    The  siibmucouf,  hiyer 
was  very  much  thickened  by  the  presence  of  lymphoid  cells,  fibril- 
lated   fibrin,  and   fibrous  tissue.     The  musi-ular  coat  was  separated 
into  layers  by  grou])s  of  lymphoid  cells. 

Wilks  and  Moxon  '  mention  a  simihtr  case  in  a  man  with  chronic 
Bright's  disease,  and  a  case  of  both  croujwus  gastritis  and  colitis 
with  abscess  of  liver, 

Siijip'iriit I  fi'  nr  P}ilerfiiiOii'iiis  l.lii?il ritif.  —  A  formation  of  cir- 
cumscribe<l  collections  of  pus  may  occur  in  the  connective-tissue  coat 
of  the  stomach,  as  it  <loes  in  other  parts  of  the  body,  in  puerperal 
fever  and  the  infectious  diseases. 

Idiopathic  suppurative  gastritis  is  a  disease  of  rare  occurrence. 
Leul>e''  has  collected  tliirty-one  ca^iies,  of  which  twenty-six  were 
males  and  five  females.  In  some  of  the  cases  the  inflammation  was 
asciilied  to  the  excessive  use  i)f  alcohol,  in  others  to  a  wound  in  the 
region  of  the  stomach,  in  others  to  some  error  in  diet. 

Fagge '  describes  a  case  in  a  male  of  fifty-one  j-ears  of  age,  with- 
out discoverable  cause. 


'  "Path.  Anat.,"  p.  381. 

'  /.?'/'«,  "  Ziemssen's  Cyclop«<iitt,"  vii,.  p.  157. 

'Traaa.  Lond.  Path.  Soc.,  1675,  p.  81. 
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Silcock '  (luecribeM  u  ouw  in  wLich  tlio  (putritiH  fnllnWMl  ihe  o|mv 
ration  of  gastrostomy. 

I  have  seen  one  cana  occamRK  in  an  atlalt  inal«,  nittMiut  any 
known  OAUae. 

The  tmpjmmtivo  infliimmation  i<««iuk  to  bo)^n  in  the  counecHve- 
tiMtuo  coitt  vf  tliu  stonuwi'h.  Fn^in  thouiH!>  it  nmy  extend  to  the  glan- 
dnlar  coat  ttnil  prwluc-e  pcrfuratioiiH,  or  outward  to  the  miisonlnr  and 
peritoneal  <:outis.  In  some  utseii  there  m  added  a  local  or  gi>iM>rHl 
peritonitis. 

The  inftainmalion  may  involve  one  or  inortt  circiitnsorilHjd  aitiut 
and  wo  pivHluco  aljwv***'!*.  or  it  may  ho  a  dilfiis^!  pruwas  involving 
th«  wholo  uxtvnt  of  tliu  wall  of  tho  stomach. 

Toxic  Gdslriiis. — Tho  mineral  ucid»,  the  caustic;  alkalies,  arse- 
nic, c-orroeivo  sublimate,  and  the  tnctallic  salt»,  phu^phortifi.  camphor, 
and  all  other  irritating  tnateriaK  cause  dilTerent  lesions  of  the 
fttoinach,  arcording  to  their  quantity,  their  »tren^h,  and  the  len^h 
of  tin»  tliat  ha«  olapeunl  Iwfott-  dt-ath. 

In  largu  ijiiantitie^  thi-y  di-wtniy  (uid iwnv«rt  intoa.^ft,  blnrkenvd 
ntaiw  both  the  tnticoua  mcnibnmu  and  th<^-  other  eoiit».  no  that  {M-rfo- 
ration  may  take  place.  In  smaller  quautiticj*  tlioy  pnxJuc©  bl^u-k  or 
white  sloughs  of  the  mucous  meitibruue,  surroumlml  by  a  zone  of  in- 
ternee congestioii.  If  death  doeti  not  soon  ensue  the  ulcerative  and 
Hoatricial  proce^twa  whieh  follow  auch  sloughs  may  contract  and 
dwfonn  tlm  ittoiiiaoli  in  vnrions  ways. 

If  the  poisons  are  of  li-«ta  ittrL-iigth  they  pro<lucu  a  diiTum<il  i-oii- 
gostion  of  tJte  mucous  membrane,  with  cutarrhal  or  i*roup»u«  exuda- 
tion on  itit  surface  and  serous  inSltration  o(  tbo  Kubmucotu  ouat  (see 
cha|>ter  on  Poisons). 


VXJCVm  UP  TUB  STOMACH. 

Thii  Chronic  Pfirforating  Uk^r. — This  form  of  nicer  is  often 
«Mn  ;  accvnliiig  to  Brinton,  in  five  percent  of  persons d^'ing  fmui 
all  cauMiat.  It  oceura  in  females  n««irly  twice  as  fretpiently  an  in 
male».  ^Va  regjinls  the  age,  Brinton  ciHiclnde!*  lhi«t  ihc  Uabihty  of  nn 
individual  to  bet-ome  tlie  subject  of  gastric  ulcvr  grmluHlly  riM«, 
from  what  in  nearly  a  aero  at  the  age  of  ten.  to  a  high  rate,  which  H 
niaintiiin^  tliroiigh  tho  period  of  middle  life:  at  the  end  of  which 
jH.TiiKi  it  agikin  a^o^ndtt,  to  reach  it»  raaxiraiim  at  the  extreme  age  of 
ninety,  Lebert  givett  ou4t  hundred  and  niu«>ty-4^bt  casee  in  which 
the  ulcent  were  found  at  tlio  nutopny,  ii»  follows : 


Ml" 


oMTMn, 
oXI  jeui. 

I  IoSOtchv. 


4S 


M  io  GO  Te«n  . 
M  to  7Q  Van. . . 


Uauser'  gives  Uiirtr  aatopses  from  ErlBngen  of  ulcere  whiofa 
were  still  open,  as  foUowe  : 


30  ic  90  ye*™. 
30  lo  40  yean. 
*0  lo  SO  jmn. 


SOioWmn.. 
60  to  TO  rean. . . 
,70  lo !»  Tom. . . 


7 

8 


3[oore'  giree  the  followiog  table  of  the  fatal  cases  of  nicer  of  the 
stomach  occurring  at  St.  Bartholomews  Hospital  from  liW?  to  1K79 : 


U. 

M. 
X. 
H. 
H. 
M. 
JL 
P. 
M. 
U. 
M. 
P. 


H 
IS 
4T 
47 
41 
S3 
46 
47 
57 

le 

40 
46 


Near  pylorus Perfonliou. 

Gieikter  curve  near  pjlonu. . . .    H.Tinorritage. 

N'enr  pvlonis Exliaustioo. 

Pjloru* PLtliius. 


I 


cdim  or  BBAia. 


LoBcr  curve  iu;aT  pylorus. 


Cardiiir  cad, . 

N'eur  pylorus. 


Poalerior  wall. 


EKiiaiiBtion. 
Pcrfomtion. 
r^inus  in  lirer  to  luag. 

Htcmorrliaee. 
Perfonitioa. 


GofHlhanlt'  describes  an  ulcer  of  the  stomach,  wliich  proved  fatal, 
from  hiemorriiage  in  an  infaiit  at  birth. 

The  situ;iti<jn  of  these  ulcers,  according  to  Brinton,  is  as  follows  : 
In  4:S  per  cent,  the  posterior  surface ;  in  tiT.  the  lesser  curvature ;  in 
I'l,  the  pyloric  extremitj-;  in  6,  both  the  anterior  and  posterior  sur- 
faces ;  in  5,  the  anterior  surfixce  only :  in  3,  the  greater  curvature ; 
in  2,  the  cardiac  pouch.  Thus  about  SO  ulcers  in  every  100  occupy 
the  iMjstcrior  surface,  the  lessor  curvature,  and  the  pyloric  sac. 

As  regards  the  nutuljer  of  ulcers,  two  or  more  are  present  in  about 
twenty-one  per  cout ;  there  may  be  two,  three,  four,  or  even  five 
ulcers.  In  cases  of  multiple  ulcers  the  ulcers  are  often  developed 
successively. 

In  size  the  ulcers  vary  from  one-quarter  of  an  inch  to  five  or  six 
inches. 


I  ■*  Dob  cliron.  Mngcngescli.,  19S3."        '  Trans.  Loud.  Patli,  Soc.,  1880,  p.  110. 

'Ibid.,18Sl,  p.  79. 
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They  are  usually  of  ciroular  shnpo,  oometiiiu^  ovnl ;  tHiiiioliinn* 
twfi  or  more  Jire  Eiisect  t<i}ietlier. 

The  perforation  ist  lar^^int  in  tho  iiiiK-ou)i  lat-inbnkoe.  It  may  re- 
imiiii  conhiied  to  this,  or  oxUiid  outwiird  aiul  involve  the  connective 
tissue,  niii.^^ulfir  ami  pcritoiieul  coats,  its  diameter  becominj^  Kmaller 
an  it  a«lviinws.  Thu  ulcer  looks  like  a  clean  hole  punched  out  of  the 
wbII  of  the  stomach.  Its  floor  shown  no  active  indamrnatorv  cliaiig<>*i. 
Its  edgPH  may  lie  m  the  smne  condition,  or  Ihey  may  bi'  Ihickciiiil  hy 
the  growth  of  connective  tiwtuo  tuid  cvUit.  Tb«i  t««t  of  tlw  niucowt 
m<-iiiliriino  itt  thv  ittoniHch  I'i  apt  to  be  in  a  condition  of  chronic  ca- 
laiThid  inllummjitioii. 

Tlio  ulcer  may  perforate  directly  thrmigh  tlie  wall  of  the  stomacli, 
and  the  contents  of  the  latter  are  dincharpHl  into  the  peritont'nl  cav- 
ity ;  oradhewonsare  fomiinl  Iietwwn  th**  M'all  of  the  atomiu-li  and 
the  neighboring  viftct-ra,  «(>  Ihat  tlio  bottom  of  tbo  nlcor  w  ciiwfl ;  or 
if  the  liver,  the  intt^tiiK-tf,  or  the  abdominal  wall  become  adhen-nt. 
they  may  be  iiivadod  by  tbo  ulcerative  proceiw.  and  cavities  or  fistu- 
Ife  are  foniied  commuiiiL^tinf;  with  the  stomach  ;  or,  if  the  adhe- 
sions are  incomplete,  a  local  peritonitis  and  collections  of  pus  may  be 
developol. 

During  the  pi'ogri'!**  of  the  uli^r  tlu'w  nuiy  he  repeafeci  sniatl 
hjvniorrbag\-i«  from  the  erontmi  of  MUidl  bliMiil  vewiM'ls,  or  larg«>  lu<'m- 
orrhiigcft  from  tho  vrOKion  of  large  arteritti. 

In  many  i-ivue*  tliese  ulcers  cicatrirj;,  and  such  u  cicntrizatiuit  iiuiy 
produce  various  dofonnities  of  the  stonmch. 

It  ia  ver>-  diflicult  to  understand  how  these  ulcers  are  produceil. 
It  tteems  proliable  that  the  nutrition  of  a  circmnsa'rilml  |uirt  of  the 
vail  of  tbo  stomach  i.s  interfonxi  witli,  and  tliat  this  jxirtion  is  then 
dwrtroyM  by  the  iK'ti.m  of  tiio  gastric  juic«.  But  wo  ant  utill  igno- 
rant of  thu  way  in  which  tho  oUilvnttion  of  the  »rti.-rim  i^  effected. 
It  has,  indeed,  been  demoostratotl  in  aninuiU  that  an  artiflctol  em- 
bolism of  the  branches  of  the  gastric  artorie*  will  jinxlvice  ulcers  of 
tlw  stomach  ;  aii>l  in  the  human  stomach  we  occasionally  meet  witJi 
va»u»  of  ciidK>liian  of  the  hntnches  of  the  gastric  artery  and  olcers. 
But  tliu  clinical  bi.itoni' of  ta<K4t  otsett  of  ulcer  of  the  stomach  uill 
not  correspond  with  such  it  method  of  cjiustilion.  A  chn>nic  oblite- 
rating endarteritis  would  wxnn  to  bo  a  more  proluiblecatuxe. 

Ilteiiwrrhayiv  Eruaiona  occur  as  rounded  Hpottt  or  murow 
strvnks,  formed  by  a  loss  of  sulMtanoe  of  tJio  mavouit  membrane. 
The  mticoii8  membrane  at  these  points  is  congestt'nl,  soft,  imd  cov- 
ered by  8miiU  l>lood  clotti.  The  destruction  of  tbe  mucous  mem* 
brane  is  usually  superficial,  but  tnay  involve  ita  entire  thickneMK. 
The  number  of  the«c  erosiom*  may  l»e  ft  great  that  the  entire  iuter- 
niU  surface  of  the  stomach  is  sluddt.-d  witli  them.     They  give  rise  ^i 
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i^lKMned  hjemoirhafires,  and  are  )wc(>iii|>aiiit'il  l>y  cattirrhal  infltino-' 
mation  of  the  rvnt  of  the  niucoiia  membrane. 

Thej' occur  at  all  ^lei'ioda  of  life,  even  in  infants.     Their  usual 

t  is  the  pyloric  portion  of  the  8toinaA?h. 

They  may  be  idiopathic.     Usually,  however,  they  occur  in  con- 
ection  \vitli  aome  serious  general  disease. 

Follicular  Uhera  somewhat  resemblint;  the  ulcers  of  tlie  small 
itewtino  are  occasionally  met  with.     They  are  produced  by  chaugew 

the  aj^gregations  of  lymphatic  tissue  which  are  situated  about  thej 
uund  ends  of  the  gastric  tubules. 

DILATATION. 

Very  c:iiiisiderable  degrees  of  dihitatiou  of  the  stomach  are  found 
at  autopsies,  without  sttinosia  of  the  pylorus  or  iiny  other  mechanical 
Liause  to  account  for  them.  It  is  usually  difficult  to  detcnuine  how 
long  these  dilatationa  liave  existed  and  how  much  effect  they  have 
in  cauaing  death,     Xine'  such  cases  are  recorded  by  Gi-KKlhardt. ' 

Acute  Dihiliitiiin  of  the  stomach,  with  vomiting  of  very  large 
quantities  of  thin  fluid,  has  been  observed  in  a  few  cases.'  It  is  a 
very  curious  condition,  the  dilat^ition  of  the  st^imacb  bi-ing  ilevelopi-d 
suddeidy  and  without  discoverable  cause. 

Of  the  mechanical  causes  wiiich  produce  dilatation  of  the  stom- 
ach, stenosis  of  the  pylorus  is  the  most  common.  Stieh  a  atennsis 
may  l>e  effected  by  a  tumor,  by  chronic  iiiHammatioJi  and  thicki-n- 
ing,  and  by  the  cicatrization  of  ulcers.  Less  frequently  obstructions 
of  the  small  and  large  intestines  act  in  the  same  way. 

Some  forms  of  chr()nic  gastritis  ai-e  attended  with  dilatation  of 
the  stomach  ivithout  Bteu(»sis. 

In  rare  cases  circumscribed,  sacculated  dilatations  ai-e  produced 
by  the  presence  of  foreign  biKlies — portions  of  ^vood,  metal,  etc. 

TUMORS. 

Papilloma. — It  hsis  already  been  mentioned  that  in  some  cases 
of  chronic  gastritis  there  are  small,  |X)lyp.iid  hypertrophies  of  the 
mucous  membrane.  Besides  these  we  find  polj-poid  tumors  which 
may  reach  a  considerable  size.  They  are  composed  of  a  connective- 
tissue  stroma  arranged  so  as  to  form  tufts  covered  with  cylindrical 
epithehum.  In  some  cases  there  are  also  tubules  lined  with  cylin- 
drical epithelium,  so  that  the  tumor  has  partly  the  structure  of  an 

'  Traos.  Lond.  Path.  Soc.,  1888,  p.  88. 

*Ibid.,  vol.  iv.  and  vol,  iixiv.,  p.  82.     Haght*  Bennett,   "  Practice  of  Medicine." 
Pagge,  Guy's  Hospital  Beporta,  vol.  xviii.,  p.  1.     Andral,  Clinique  Medicale, 
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nd^noma.  Fihrnmata  of  small  si«o  Hrofwmetimes  found  in  the  con- 
noctivc-tijwuo  coat,  LijK»n<tta  aro  funned  in  the  mil»iinoou.<«  coii- 
ni'ctive  tiiwue  in  tho  itliu[)i>  of  rounded  or  polypoid  tuinor«.  Thuy 
ufittally  project  inward,  but  ttonietimea  outward  benwith  the  perito- 
UMiin.  They  may  also  ai>{i03ir  in  tJie  form  of  numerous  yellow  nod- 
ules Ix^noath  iho  inuroiiii  inonibnuie. 

Myomnta  occur  in  the  form  of  rotmdod  tumon  which  originate 
in  the  mti»cul<tr  o<^at,  but  i)iay  frniduully  HCfHinite  theinaiJvos  from  it 
and  project  inward  or  utitwaril.  The  submucouM  myomatu  arv  at 
first  BmaU  tumors  Ijnuf*  loosely  attached  in  the  submucous  tissue. 
As  they  ffrow  lar|(er  they  piisOi  the  mucous  membrane  inward  and 
take  tlie  sha{X)  of  jtoIjiKiid  tumors,  l^giaphomata  in  the  wall  of  the 
st«)innch  are  soeu  in  some  ca»(«  of  leuluomia. 

Sitrcomnfa arv  isui<l  touccur  in  tho  wall  of  the  titomiich  in  rare  in- 
stances. It  must  bo  admitted  that  in  some  of  the  tutnura  of  tlu)  wiill 
of  the  stoinilch.  which  are  orilinarily  called  cnnoeroum  the  Ktructure 
isuot  well  ileiinetl,  and  it  is  jiossible  that  some  of  them  are  sarco- 
mata. 

A  myo-sarcoma  growing  oHtwan)  from  the  gro«t<'r  curvature  of 
tho  stomach  in  de«cntx<d  by  Brwli)WMki, '  Tho  tnnior  weighed  twelve 
jHiunds.  It  WHS  ei.>mposcd  lui^ly  of  sm«M>th  tntwcle  cvX\».  There 
WHS  a  seooiuhiry  tumor  in  the  liver. 

Adenoma. — It  luis  been  already  mentionetl  that  in  some  of  th« 
papillani-  tumors  of  the  mucous  membrane  there  is  a  oonsiderabl« 
growth  of  tubules  lined  with  cylindrir'al  epithelium. 

Besides  these  wo  find  in  the  Kubnuicous  coat  circumflcril(e<l  tumon 
COin)>oHi>d  of  tuhuIt-H  like  tluiPH'  of  the  gn.stric  mntMiii*  membrane. 

Hmall  ttmiors  reei-mbliug  the  piincrf^vis  have  aL-«>  bet-n  8i?en  in  the 
ttabmiiooos  and  subserous  coats. 

Carci'U/mn  of  the  stomach  is  almost  alw«;-s  primary.  But  very 
few  aeconilar}'  cJtses  liave  been  reconied.' 

Primary  carcinoma  of  the  stomach  is  of  the  colloid  variety,  or 
common  cancer,  or  cancer  witJi  cylindrical  epithelial  cells,  or  it  is  pig- 
mented. 

Colloid  cancer  18  cmni>o«.'d€>f  a  comiertivc-liieuc  stroma,  arranged 
80  ns  to  form  citvities  of  <IilTerent  sizvs.  which  contain  colloid  matter 
and  polygomJ  cells.  It  infiltrates  fintt  tlie  submwoiut  connfvtive 
til-sue  and  then  extends  inwanl  and  outward.  In  this  way  thi-ri^'  is 
fonued  a  diffuse  tliicketiing  of  the  pyloric  end  of  tho  stomach  nither 
than  a  circumscribed  tumor.  Sometimes  the  whole  of  tho  wall  of  the 
stotuach  is  changed  in  this  way.  Secondary  tumors  are  usually  situat- 
ed in  tlie  p<>riloiietmi. 

•  Vlreii.  Atvb..  Bd.  IxviL.  p.  aST. 

•nriil.,  Bd.  xxxtUI.  ana  UixtI.,  p.  IW.    Tnui*.  I^Ui.  Soc,  l^tmlon.  18TS.  )>.  9«|. 


THE  ALIMESTAKY   fASAl,. 

utdnoma  with  cylindrical  epithelial   cells.     These  tumnrs 

edof  a  eoDnective-tissuo  stroma,  which  nmy  (-ontain  numeruus 

d  ceils,  and  of  tubules  lined  with  cylindricJil  epithelium  liiie  tiial 

3  mucous  raemhRine  of  the  stomach.     In  these  tumors  the  new 

vth  seema  to  begin  in  the  gastric  tubules.     As  the  arrangement 

le  tubules  is  more  or  less  regular,  these  tumors  may  be  cjilled 

Qomata  or  carciuomata  (see  Fig.  12ii), 

Common  cancer  is  foniaed  of  a  coniiectivotissuc  stroma  enclosing 
ided  and  tubular  spaces  filled  ^rith  suiall,  polygonal,  uucleate<i 
In  some  cases  this  structure  is  well  niitrketl.     In  others  the 
xnua  is  abundant;  and  fiilcd  with  round  cells,  the  spaces  are  very 
all,  and  the  epithelial  colls  few  ;  it  may  then  be  difficult  to  diutin- 
ush  between  inflammatory  thif'kening,  Sfircoma,  and  carcinoma. 
Both  these  forms  of  carcinoma,  common  cancer  and  cancer  \vitb 
ylindrical  cells,  run  the  same  course  as  regards  their  gross  ajjpear- 
ce,  their  situation,  and  their  developtuent  of  metastatic  tumors. 
About  sixty  [ler  cent  of  these  tumors  are  situated  at  the  i»yloric 
Tid  of  the  stomach,  on  the  lesser  curvature  or  on  the  posterior  wjill. 
le  cardiiic  end  of  the  stomach,  the  greater  curvature,  or  nearly  the 
entare  wall  of  the  stomach  may  also  be  the  seats  of  tlie  new  gron-tii, 
but  not  as  fi-eijueiitlj'. 

The  new  growth  usually  follows  one  or  other  of  three  typos. 

1.  There  is  a  circumscribed,  flat  tumor  fonned  in  the  deeper 
layers  of  the  mucous  membrane  and  pushing  this  membrane  inwiu-d. 
After  a  time  tlie  mucous  membrane  over  tlie  centre  of  the  tumor 
dies,  the  destructive  process  involves  the  tumor  also,  and  sa  an  ulcer 
with  thickened  edges  is  formed.  In  some  cases  the  new  growth  ex- 
tends latcirallj'  and  outward,  while  the  centriil  destruction  still  con- 
tinues ;  then  the  ulcers  reach  a  large  size,  their  walls  and  floor  are 
thick,  and  peritoneal  adhesions  are  formed  over  them.  In  other  cases 
the  ulcer  perforates  completely  through  the  wall  of  the  stomach,  im- 
iess  the  opening  is  closed  by  adhesions  to  the  neighboring  viscera, 

2.  Large  rounded  tumors  are  formed,  often  several  inches  in  dia- 
meter, which  project  into  the  cavity  of  the  stomach, 

3.  There  is  a  diffuse,  flat  infiltration  of  the  deep  layers  of  the  mu- 
cous coat,  of  the  connective-tissue  coat,  and  sometimes  of  the  muscu- 
lar coat,  which  does  not  ulcerate  and  hardly  forms  a  tumor.  This 
infiltration  may  be  confined  to  the  pyloric  end  of  the  stomach,  or 
may  involve  nearly  the  whole  of  its  wall. 

There  is  in  most  of  the  cases  a  good  deal  of  chronic  catarrhal  in- 
flammation of  the  mucous  membrane. 

If  the  pylorus  is  obstructed  the  stomach  is  often  dilated. 

The  new  growth  may  extend  from  the  stomach  to  the  oesophagus, 
but  it  very  seldom  involve  the  duodenum. 
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Xetwtalic  tumom  are  very  common.  Th«  liver,  tbo  lymphatic 
,gian<]>?.  iintl  thv  jHTitoiKTiuii  aro  the  piirtx  must  frtxiHwitly  HfTtvtwl, 
tnt  Htich  inehi»tiu*<vi  hiivu  biwri  tftnsn  in  nunrly  uvery  purt  of  tht<  ImnIv. 

DEGENERATIONS. 

Calcification  of  tI>o  mucous  membrane  *)(  the  stomach  Bome- 
timi-s  occiirH  as  a  moijistiilic  pnictisi*  in  ci>ninxrtion  with  extensive 
dLKcawM  of  ttio  I>un(-)c 

Waxg  J)t'ifcner<tt ion  w^nivtiiiK-ft  involww  th>'  bIi>oil  veeieeis  of  the 
mucoiiH  memhmnu. 

THB  INTESTINES. 


3IAI.F0KMATI0XS. 

Diverticula  of  the  intestines  occur  in  several  different  ways : 

I.  Tiie  iibiloniimU  walU  are  cleft  aHutuler  at  the  navel.  The  ileum 
opons  t)m>iiKh  tbiiK  cleft  by  a  mtrruvv  ll|M^^t1]re  in  ittt  wall.  The  lower 
portimis  of  thv  iluuin  and  the  colon  art»  small  or  outin-ly  cloM^. 

S.  There  Ik  an  opening  in  the  abdijMuinu)  wall  iw  before,  hut  there 
is  not  a  direct  opening  into  the  ileum.  There  is  a  long  clivertieulum 
nf  the  ileum.  %nth  an  o|>eu  end  projtwtin^  into  the  opening  in  the  ab- 
dominal wall. 

'■i.  TIki  alKli.>itiinal  wall  is  ok>M>d.  Thcro  is  u  divortirulum  of  tlio 
ileum,  ct^inni-cted  with  the  nuvel  by  h  solid  {.'onl. 

4.  There  is  nn  unattached  diverticulum  of  the  intestine.  Tbb  is 
much  the  most  conui>on  form.  The  divertitmla  o«Mir  only  in  the 
lower  part  of  tho  ilenm.  They  tLsually  spring  fr«im  the  convex  sur- 
face of  the  iutwtiny,  moro  mritly  f  mm  iUs  attaclxKl  Ixmicr.  In  the 
latter  cu««*  tlicy  are  joiw-d  to  tho  intsK'ntery  by  u  fold  of  )KTitoni<iini. 
Tlio  divciitculnm  forms  u  pouch,  one  to  six  incbos  long,  of  about  the 
Mtnio  diium-tor  as  tho  intestine,  liniullest  at  its  free  extremity. 

Such  diverticula  do  not  interfere  with  the  functions  of  the  intes- 
tinv».  They  sometimes  form  part  of  a  hernia.  Sometimes  the  remains 
of  these  intestiiml  diverticula— milled  Jlivki4'ri  diverticula — form  tuift, 
projectiii]{tuinui'»  at  the  umhilicusin  children.  Micnii<<'opic!il  exam- 
ination of  such  tumors  ofton  sliowit  tho  structure  of  tii«  intctflinal 
mticDsa  and  nuiAcuIaris.  If  they  remsio  attached  by  »  fibrous  cord 
to  tho  nnvcl,  thi»  ivrd  may  be  Uiq  cause  of  iuciuveriitiou  of  a  portion 
of  tlitt  int^-«ttine«t. 

CIi^Kicji?  consist  in  the  union  of  the  rectum,  bladder,  and  ofgana  of 
goneration  in  a  common  outlet. 

1.  Simple  Clonctr  nm  :  (a)  C<.>ini>lcto,  and  consist  in  tlw  common 
opening  of  tho  iirethni  or  ureters,  tbe  vagiiui,  and  tho  n.-ctum  into 
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tllo  closod  blwWer,  or  into  a  »inn»  (i{ieiiiii^  itutwunl  wliicli  represeiu 
eitlicT  thw  vA^iuaur  tlio  rvoluiii.     (b)  Iiicompk>to.     The reotuinoixalo 
into  the  vu^inu.  tho  bladder,  or  the  urethra,  while  the  lower  part  of 
the  rectum  is  closed  or  absent. 

3.  Cloaca  combined  with  Cleft  Bladder. — (o)  Tli«  mmpluclenv- 
ftge  of  the  iiitestinos  is  combined  with  cleft  Wttddor.  Tlio  (interior 
alxloiiiinal  wall  fii)iii  tho  \iiiiliilicuM  to  tho  symphj-siit.  thu  )>!yinphyain. 
and  t  lie  uiitorior  wall  of  thu  blitdder  nre  absent ;  the  gap  is  filled  n-ith 
a  membraue  whit-h  represents  the  posterior  wall  of  the  bladder.  On 
to  this  membrane  open  the  ileum,  ureters,  and  vagina,  (h]  Tho  intes- 
tine is  perfectly  formed,  but  the  reetiini  opens  into  a  common  ginui 
ivith  the  uroters  and  va^nii :  or  tho  ureters  0)H'n  into  tbo  rlef t  blud- 
<k'r,  and  tJio  roetuiu  and  external  genitfds  ai-e  united  ;  or  tht>  ureters 
open  into  the  rectum,  and  the  hitter  terminates  nonnally, 

3.  Cluacoi  Combined  with  Abdominal  Ilernia. — There  is  a  her- 
nial sac  containing  all  the  abdominal  virtcura.  At  the  lower  end  of 
the  SAC  is  an  opening;  leading  into  a  miuis  in  which  open  the  towor 
end  of  the  ileum,  the  bladder  <jr  urethra,  and  the  ureters.  Tho  rec- 
tum iit  alMent. 

Atresia  Ani  consists  in  a  deficient  development  of  the  colon  or 
recttun.  The  entire  colon  may  bo  absent ;  the  rectum  may  beabsent, 
or  represented  by  a  solid  cord  ;  or  the  upper  or  lower  part  of  tho 
colon  may  1h>  ahuent,  or  separated  by  a  solid  <'oi'd. 

Moro  rarely  Wind  terrniniitions  of  tho  small  intestines  anj  found, 
and  sometimes  a  mirruwing  so  complete  us  to  cloow  tho  ctmuL 

The  intestines  tire  also  found  abnormally  shortened  in  various  de> 
gi'ee**.  A  colon  of  unusually  large  size  has  been  described  as  of 
occa.sional  occurrence.' 


INCARCERATION. 

1.  The  most  common  form  is  that  in  which  it  portion  of  hitestine 
is  strangulated  by  a  fibrous  luuid.  Such  fibrous  bands  are  produced 
by  iM^ritonitis  or  are  remains  of  fcetal  growth.  They  pass  from  the 
intestines  to  the  abdominal  wall,  or  from  one  part  of  the  intestines  to 
another.  Theintpsline  liecnmes  in  some  way  caught  under  one  of 
thoi^e  bunds  and  is  corapn.-sii»oti  by  it.  The  stricture  thus  produced 
may  cause  a  gnulual  ac^'uniubition  of  fiuces  in  the  int^^^line  abovo  it. 
and  may  last  for  a  long  time  before  death  ensues.  In  other  cases  the 
stricture  interfereB  at  once  ^vith  the  circulation  of  the  blood  ;  the  ia- 
testiu©  is  intensely  congested,  liecomes  gangrenous,  and  death  takes 
place  witJi  tlio  symptoms  of  gt'imral  peritonitis. 

2,  A  portion  of  intestine  l>ccomes  caught  in  some  abnormal  open- 
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ing  in  the  mcsontory  or  omenluni,  r>r  in  tlio  fi>r«nn.-n  of  Winslow,  <» 
liptwwn  tlnj  twi>  lnyiTft  of  tho  inemmtery.  \S'v  lutve  gena  tt  cji.sio  in 
which  twdlvo  feet  of  intestine  had  passed  tlirouglt  a  lunaU  opening  iu 
the  inesentery, 

3.  A  coil  of  intenCine  makott  half  a  turn  at  its  hntw,  ftt  that  the 
two  sides  of  tho  lo«jp9  cross  iit  it*  b)»st>.  In  this  wiiy  Uio  hiiiicn  of 
tlic  intestine  is  (.■oiiipletcly  clo)>ctl  and  tho  vessels  uru  coinprusawd,  so 
that  congestion,  peritonitis,  and  gtrnf^rene  residt.  This  form  of  in- 
cHTceratioa  is  most  frwjuent  in  the  asrending  colon.  In  tlio  snudl 
intestine  it  only  ix^urft  when  tho  gut  is  fixed  by  old  adbe«iona. 

4.  A  ]K>rtion  of  tho  inu^tin<>'.  with  its  nit^^ntery,  makes  oike  or 
more  corupleto  turns  on  itself,  closing*  the  ciund  and  coinprettsing  t)ie 
vessels. 

.1.  A  portion  of  the  intestine  makes  a  half  or  entire  turn  about  its 
longer  axis.    This  is  ver)'  rare,  and  only  occurs  in  the  colon. 

ti.  The  mesentery  of  a  |uirt  of  tho  intestine  is  lonj;  and  loose,  tn 
conxequeQce  of  a  dragging  down  of  lliw  intestino  by  a  hernia  or  by 
habitual  constipation.  The  purtiun  of  intestine  thus  |icrmittiHl  to 
linng  down  is  habitually  tille<l  with  fiuces.  and  by  it^  pressure  oii 
some  other  part  of  thg  intestine  produces  an  tnoompletA  stricture. 

INTUSSUSCBPTIOS.  ' 

This  cluuigo  of  position  consists  in  the  invnginHtion  of  on«  por* 
tiori  iif  intestine  in  another  portion.  Usnally  this  uikvt*  phux*  in  the 
din-etion  of  the  peristaltic  movements,  from  abow  downwanl :  more 
rarely  in  the  opposite  direction. 

The  parts  ai-e  found  in  the  following  condition  :  There  are  three 
portions  of  inu-?<line,  one  within  the  other.  The  inner  portion  is 
continuous  with  the  intestinesahoro  the  intu«isui*ceptio»  ;  its  peritoneal 
coat  faces  oiitwanl.  The  outer  portion  is  omtinuous  with  tho  intus- 
line  Wlow  ;  its  [veritoueal  coiat  also  faces  outward.  The  inner  portion 
is  turned  inside  out,  its  mucous  membrane  is  in  oontjtct  with  tlie 
mucous  membrane  of  the  outer  portion.  In  mre  cases  the  intus- 
susception is  oomplicated  by  the  invagination  of  a  second  portion  of 
intestine  in  the  inner  tube,  and  even  by  a  third  intussusception  into 
the  Recond  one.  These  elmngi'S  occur  both  in  the  largo  and  small 
iotestiuo ;  most  frequently  the  lower  ptiri  of  the  ileum  is  invngi- 
nated  in  tho  colon,  Tho  invagitiali-d  i«')rti<>ii  ma;'  Ih>  fn>m  n  fi-w 
incia-s  tu  several  feet  in  length.  T)m)  lesion  is  most  fTtH^uontly  found 
in  early  childhood. 

The  intUHsuscoption,  by  the  dragging  and  folding  of  tho  mesen- 
tery which  it  protliicivi.  causes  lut  inten.-ii-  cotigmtion  of  the  parts,  and 
even  large  luvmorrhagus  lietweeii  tlie  coats  of  the  intestine.  The 
congestion  may  ioduev  fatal  peritonitis,  or  gangrene  of  tho  intcstino . 
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r      c  inflammatif)!!  and  adhesions,  and  the  patient 
erable  time  with  symptoiua  of  stricture.     In  other  cases  th? 
lated  portion  of  intestine  sloughs,  the  outer  and  inner  portions' 
litt  adherent,  and  the  patient  recovers,  with  or  mthout  some  dn- 
of  stricture. 

■sides  this  grave  form  of  intussusception  we  ofbm  find,  es- 
■%i\y  in  children,  one  or  more  small  invaj^inations  nnt  attendwi 
congestion  or  inflammation.    These  are  formed  during  the  death 
.y  or  immediately  after  death. 

TRASS  POSITIOX. 

The  p<jsition  of  the  intestines  may  bo  the  opposite  to  that  which 
isually  found.  The  transiKisition  may  affect  all  the  ahdominal 
lera,  or  only  a  single  viscus  is  tranaposed. 

WOUNDS— BU  PT  URES. 

Penetrating  wounds  of  the  intestine  uaiially  prove  rapidly  fatal, 

er  from  shock  or  from  peritonitis.  Sometimes,  however,  the 
(Ound    becomes  closed    by  the  formation    of  adhesious  with  tlu? 

'hboring  pjLrts.  Sometimes  the  wound  in  the  intestines  becomes 
>rent  at  tliw  ]X)sition  of  the  wound  in  the  aMominal  wall,  and  an 

astinal  fiatida  is  formed. 

Rupture  of  the  small  intestine  i.'^  not  infrequently  produced  by  se- 
vere blows  on  the  anterior  abdominal  wall.  It  is  noticeable  that  such 
blows  may  not  produce  any  marks  or  ecchymoses  of  the  skin.  Such 
ruptures  usually  prove  fatal  very  soon,  but  sometimea  the  patient 
hvGS  several  days  and  the  edges  of  the  rupture  undergo  inHamma- 
tory  changes. 

Strictures  of  the  intestine  are  sometimes  followed  by  rupture  of 
the  dilated  intestine  at  some  point  above  the  stricture. 

THE  SM.\LL  INTESTINE. 
IXFLAMMATION, 

Acute  Catarrhal  Infiammatioii  of  the  greater  part  of  the  small 
intestine  is  developed  as  part  oC  the  lesion  of  cholera  morbus,  and 
after  the  ingestion  of  irritant  poisons. 

Acute  inflammarion  of  the  duodenum  accompanies  gastritis,  and 
occurs  as  an  idiopathic  condition. 

Acute  iniiiimmation  of  the  ileum  occurs  as  an  idiopathic  condi- 
tion, and  accompanies  inflammation  of  the  colon  and  of  the  solitary 
and  ^minated  lymph  nodules. 
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In  mnny  of  lheM>  rjute^  wo  infer  tlio  exUteiK^t^  of  tlt«  iiiAniiinm- 
tioii  fwim  llirt  cliiiicit]  syiiipioiiw. 

AfU'i-  (IiNttli  lliii  iiiiwt  iii»rk(^>d  k'Kiotui  lire  tho  incrotsw]  prixlmr- 
lion  of  muciut  uiid  the  coagi?»tion.  In  rury  sovuru  catuM  tli«  intliuii- 
mntjon  nmy  esteud  to  tlie  peritoneal  cont. 

Chronic  Catarrhal  Infiniiiination  uf  the  tnnall  intestino  aocom- 
panies  heart  dutease,  phthisic,  emphyneinn,  rirrhositt  of  the  liver,  and 
[tntfhftt  didoasc.  Tho  inu^tiiie  is  coated  with  nn  iiicrcaMHl  amount 
of  mucus  ;  it  is  oftou  coufj^-skil ;  tlivre  may  Ijo  a  (psiicml  tliiiki-iiin^ 
of  all  it8  coutis. 

Crotipous  Injtammation  is  produced  by  irritant  i>nii«oiU(:  it  is 
associated  withcroupouscoUtiti.  and  it  oocxirsaa  an  idiopathic  diseaau. 
The  mucoUH  menibvane  is  oiwtod  with  fihriu.  its  stiinna  in  infiltratod 
vni\i  fibrin  nml  pus,  and  this  iurilrratiou  extends  to  the  couneclive 
tissue,  niu^ulnraiid  {mti touted  coats. 

Suppurative,  luffa in  motion  of  thoMihmucous  crrMin^-i'livi-liwue 
coat  ix  mxiti  to  occur  in  rare  cmmu  It  in  uriuully  metastatic.  It  lakt-« 
the  form  of  purulent  Cocj  uf  Ttirinble  extent,  wliieh  perfonite  eithiT 
inward  or  outward. 

THE  SOLITARY   AKD   AGMINATRP  OLAND3  (LYMPH   S'ODCTLBS). 

It  is  not  uncommon  to  find  in  healthy  adults  wlio  have  died  from 
accidenttil  causes  a  considerable  swellinj;  of  tlie  soUtary  and  a^^nu- 
nated  ghuids  (lympli  noilules)  of  tlie  ileum,  \viihout  any  raason 
trhich  we  can  tliseuvur  to  aoctnutt  for  this  swelling. 

li)xt<-ustvo  hurrid  of  the  stktu  may  bu  followed  by  a  very  marked 
swelliuff  of  ihe  i^olitary  wnd  iit^niinHli'd  noiluh-i*.  , 

In  persons  who  Ituve  died  from  the  infectious  diseiutM  itu  not 
uncommon  bo  Bnd  tiiem  nodules  swollen. 

In  (;hili!ren.  swelling  of  the^e  nodulrs,  often  followed  by  softening 
and  the  formation  of  uli^irs,  accomi>unies  uuuiy  of  the  catarrhid  in- 
Hnminatioris  of  the  large  and  small  intestines. 

Ill  ]iulmonury  phtlii?'i»  wu  very  freignently  find  changt«  in  the 
»ohtar}'  and  atfininated  nodiiIe«  of  the  t^midl  intestine,  less  fre-iitoDtly 
ill  the  sohtary  nodules  of  the  cohin.  The  ehangee  seem  to  be  of  tbe 
same  character  as  thoee  which  take  place  in  tubercular  intUmiuation 
of  h-mphatic  nodules  in  other  piu-ts  of  the  body. 

The  iKxhiles  l^i.-omo  swollwi,  their  elements  ar<>  iniilliplit^f ,  lulntr- 
ele  granuht  lire  forin*^^!.  the  cuntnil  [>orlioiis  of  the  iKMluleit  ln^ioine 
cbcMy.  The  cheesy  degonerntiou  extends ;  it  is  followed  by  soften- 
ing an<l  by  death  of  the  ni{ii-^>us  ineinbnine  over  the  noduW ;  the 
t'oftened  tissue  is  discluirged  ill^)  the  intestine,  and  ulcers  are  formed 
with  overhanging  edges.  After  this  the  ulcer  shows  no  tendency  to 
heal,  but,  on  the  contrary,  Iwcmnes  larger,  usually  extending  late- 
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■  BO  as  Bometimes  to  nearly  encirfle  the  gut.     After  death  we 

in  different  patients,  these  ulcera  in  all  their  stages  of  develop- 

t.     They  vary  much  as  to  the  proportion  between  the  tubercular 

the  ordinary  inflararaatory  changes.     In  some  tlie  tubercle 

lula  are  numerous,  in  others  they  are  few  or  even  absent  alto- 

er.     Tlie  tubercle  bacilli  are  very  constantly  found  in  them. 

re  is  also  usually  a  tubercular  inflammation  of  the  peritoneum 

the  ulcers,  and  sometimes  of  the  Ij-mphatics  and  nodes  of  the 

anterj'.     Although  these  ulcers  often  reach  a  large  size,  it  is  but 

;■  seldom  that  they  perforate  into  the  peritoneal  ca^-ity. 

Ulcers  of  flie  Diiodenvin.^^  aes  have  been  recorded  in 

lich  extensive  burns  of  the  i         n  eeii  followed  ivithin  a  few 

ys  by  the  formation  of  deep  ulcer         the  duodenum.     It  is  still 

icertain  how  these  ulcers  are  proilur 

Chronic  iierfurating  ulcers,  resem         ■  the  chronic  ulcers  of  the 
omach,  tire  fonud  in  the  duodeniun.     They  are  associated  with 
»inilar  ulcers  in  the  stomtich  or  occur  by  themselves. 

Some  cunoiis  ulcers  of  the  ujiper  jjurt  of  the  small  intestines  are 
scribed  by  Israel.'     There  were  five  ulcers,  from  two  and  one-half 
lo  ten  centimetres  long,   encircling  the  intestine,  with  irregular, 
granulating  surfaces, 

Suphilitic  ulcers  produceii  by  changes  in  the  sohtarj-  and  ngmj- 
nated  glands  of  the  small  intestine  are  sometimes  fotind  in  infants. 

EMBOLI. 

EmlMiIi  have  been  found  iu  the  superior  mesenteric  arterj-  in  a 
numlwr  of  chsp.s  ;  in  the  inferior  mesenteric  artery  they  are  less  fn- 
quent.  They  ])rodut'e  an  intdnse  venous  congestion  of  the  entire 
wall  of  the  intestine,  Avith  liiBmorrhage  into  its  cavity  and  its  wall, 

THE  LARGE  INTESTINE. 

INTLAMMATIOS, 

The  mucous  membrane  of  the  large  intestine  is  very  frequently 
the  seat  of  acute  and  chronic  iullammatory  proces£>es.  The  Wger 
number  of  these  belong  to  the  condition  which  is  described  clinically 
under  the  name  of  dysentery.  The  inflammation  affects  moBt  fre- 
quently the  rectum,  sometimes  the  entire  length  of  the  colon,  Bome- 
times only  the  upper  part  of  the  colon. 

Acute  Catarrhal  Colitis. — The  lower  end  of  the.  colon  is  the 
portion  most  frequently  involved  in  this  form  of  inflajnmation,  but 
it  may  be  its  upper  end  or  the  entire  length  of  the  gut.     The  name 

'  Cliarite-Anaalen,  1381,  p.  707, 
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cntarrhnl  colitis  is  the  otily  tenii  tisud  at  the  present  time  to  desig- 


.ShottliiB  •vnllpa  ))nn|ibiiailiila. 

lukto  four  morbid  conditioan  of  the  colon,  which  differ  from  each 
other  both  ia  Uieir  aiiiitomical  and  cliuical  features. 


P^  aa. ~C*tj>— *L  ODunx,  i->iJi>i'<7iTm  tan  KBoaoTM, 

1.  The  inllammatiou  is  of  simple  cinidativo  type.    It  is  usually 
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(KiiiiiiKHl  Ui  tile  lower  «?nd  of  the  ci>li>n,  runs  il*  coiirso  williin  al 
woek.  Mini  U  iii)t  f.it-il.  Thi>  ^liuiduUr  ami  conii«'tivi«-tiiwue  ctMiisJ 
of  tho  colou  are  *wolkm  rtiiil  v-iiiigwsto!,  with  more  or  less  infiltration  j 
with  eenim  aiid  pus  txWu.  There  is  Jia  increased  production  of  mu- 
cus, which  coats  the  surface  of  the  colon  and  comes  away  with  tbt? 
•ituolis.  There  may  lie  bleeding  fnuii  the  surface  of  the  iii&unetl : 
tniiooux  tiK'mhrune. 


u. 


■»-- 


2.  Tlie  iniliimmjitinn  is  of  exudative  tj-pe,  but  with  an  exocssi^'e 
production  of  pus  cells.  It  cany  involve  any  part  of,  or  the  cutire 
lou^h  of,  tho  colon.  It  may  cnutte  death  within  a  few  duysorcoQ- 
timie  for  wjvi-nil  wtwk:-.  Thp  wjiil  of  tlie  <\>lon  is  swtillcu  and  ccm- 
gested.  The  struma  between  tho  t  iibultis,  tho  connective-tissue  coat, 
and  sometimes  the  muscular  unit  peritoneal  coat,  are  infiltrated  with 
lai^  nHml>ers  of  pus  cells.  The  solitary  nodules  may  be  swolloi 
(Fig.  2i'j).     There  is  an  increased  pruductiun  of  mucus. 
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3.  Tho  iiiflHiiunattoii  i^  of  thn  productive  type  with  i>xu<latiaii. 
It  niiiy  involvn  nny  imrt,  nr  tlio  oiitim  k-iiglh,  of  t\vv  colon.  It  inny 
cause  deatli  within  ti  few  <la\'H,  or  cuiitiiiiio  for  Bovorul  wtitks,  or  Ik' 
fnilowet]  by  u  chronic  colitis.  Tlie  whII  of  the  colon  is  8woU<?ti  uml 
oongfwt<»d.  There  in  an  incroused  production  of  muctts.  There  is  a 
larjfi^  i'sudatiou  of  Henuu  imm  tho  Wood  veseeU.  which  ib  diAchar^^l 
fnui)  tile  bowt^ln  iii  the  form  of  a  thin,  brownisli  diiid.  Tlit-rv  is  n 
(irowlh  of  new  coiuiix^livo  ti^ue  with  an  excess)  of  <»lls,  i-iwifiuwi  to 
the  Btronia  botwocn  tho  tul>uli-«  or  iiIbo  invi>l\ing  tho  (vunwti\-e- 
tis«ue  coHt,  Thero  miir  al^i^  bo  u  coiisidvmblo  iufiltratioii  with  pUK 
cells  and  BWeUing  of  tlio  soUtury  nodules. 

4.  In  a  colitis  of  either  the  pumlent  m*  productive  type  there  umy 
also  be  nwroHisof  the  iiiilauiod  tissue  (Fip*.  2:J0and  2.11).  The  ne- 
cro8lS8how!<i  it.icif  by  tliuclimiKif  of  the  iutlnnicrl  tissuoi)  iiilomnor* 
plioUH  granidur  tiiitttvr,  which  aftvrward  disappears  and  loiive«i  Iot«»C8 
■  >f  substanco.  The  nwnwis  boffius  on  tho  fn-o  wirface  of  tbe  nHi»>ui<. 
metiibriuioHiid  then  extends  more  deeply  into  it.  but  not  beyond  the 
connect!  ve-tiwHue  coat.  In  this  way  are  formed  little  eroeioiis,  ao 
siimll  tliat  they  cannot  he  seen  with  the  nake<Ieye.  or  larger  and 
dwjicr  ul(»>rs,  or  <xiii!iiderable areas  of  the  intectine  are  entirely  de* 
nudod  of  thi'ir  gbtnduhtr  coat.  In  the  sohtarj-  mxlide«  only  llio 
centres  may  be  nwrotic,  or  tlio  ontirtt  iKnltdo  may  »loU(;h  awny.  In 
this  way  roundvd  ulcers  %rit]i  urcrlian^^inff  <tlt{f;4  aru  formed.  In 
some  cases  ulcers  are  fonued  partly  by  nccnii!<t«  of  the  glandular 
coal,  partly  by  the  destruction  of  tlie  solitary  nochdes. 

Cittu}ioH.t  CulHia. — Thisffirm  of  indammation  may  tnvtJve  the 
rectum  aloue,  or  tlie  entire  len^cth  of  the  colon,  ot  only  its  up])er  por- 
tion. The  mu<ii>u,-4  nieinhraiie  is  con^^tt^  ami  swoll(>u,  and  coaled 
with  A  Utycr  of  fab^o  nioinhran4> ;  tho  connective  ti.-4stio  Ix-lweon  mid 
Ixmeivtti  tho  ((laudular  t^ihulcs  is  iii(iltntt«^Ml  with  fibrin  and  ptis.  itnd 
ill  severe  cases  the  iufluramation  iiivolvvii  the  inuMMihir  and  peri- 
toncid  CKHits  lUso.  The  intlammalion  is  ujHudly  more  intense  at  some 
places  than  at  others,  so  titat  the  surface  of  the  mucous  membrane 
sliows  the  fabte  nicmbrano  in  isolated  patches  ( Fit;.  232).  Lesa  fre- 
quently ther^is  a  unifllnn^^^■»tin^  with  the  fal-Hji  iiienibntnc.  In  mild 
caNet),  as  1hi>  inlljuniuiilioa  !<ulit*ides,  the  pnKiiii-t-*  of  inriiuiinmlion  wrv 
ab««orl>ctl  and  tlw  wall  of  the  i»l«flti»e  returns  to  its  nomml  cunditioo. 
In  UKiiv  severe  ca.si-s  the  quanlity  of  Iho  inflammatory  priNluets  18  so 
l^'iit  that  portiousof  the  wall  of  the  intent ne  bocomo  necrotic.  Tills 
necrosis  may  involve  only  the  gUindular  ooait,  or  it  may  extend  deeper 
into  the  wall  of  the  intestiue.  The  necrosed  ttasoe  after  a  time  slout^hs 
away,  leavui^  behind  ulcers  of  different  sizes  and  depths  After  this 
tbo  ulcers  may  cicatriiu',  or  their  f|ix>rs  and  walh^  may  remain  in  tbf 
condition  of  granulation  tissue  for  an  indefinite  luu}ctli  of  time.    AVlwu 
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the  tatter  is  th«  cum  tliere  in  nddtxi  a  chronic  inHammatiott  of  the  wj»U 
o(  the  iiitflfifciiie  betweoii  the  ulcere,  withchaii^ftiii  the  mueotix  mem- 
bnuiu  aii<l  tliickpniiii;  uf  tiie  cni)ne<^tive  tuitnie  aiitl  inuM.')ihir  ooati. 

folliciUar  Ciililis  (Nmlular  Coliti8). — In  iiuiiiy  c«eeK  of  cj(lar> 
rhal  and  ctuii|>ou»  iiitlmniimlion  of  tho  colon  tliu  »<utitnr>'  fttliiclv^t 
(Ijinph  noiluk'K)  bueonio  mori>  or  k'»a  swollen  Rnd  uwroHc  Bt-^iflc^s 
these  caaeB,  hon-ever,  there  are  othurs  in  which,  the  chauj^  iu  thu 
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nodule.s  fonn  tlie  principal  part  of  the  leflibn,  while  the  catarrluU  or 
froupoUB  iiilIanim»tion  is  but  sliphtly  developed.  The  nothiU-s  an) 
first  swollen,  then  iKHTOlic.  then  »loiigh  away  a»il  Iwivo  littlo  ciix-ular 
ul«?r8  with  overhttiitfing  (.'dgL'M  (Fig.  2^^),  Tlwso  nlwrsaro  Ttsually 
numerous  and  extend  over  a  large  part  oE  the  colon.  The  pHtie-nt* 
have  diarrlneal  rather  than  dysenteric;  paaea^fea.  The  ulcers  are  apt 
to  sliow  hilt  littlf  disptttiition  to  heal,  and  tJie  acute colitit>  often  become!^ 
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•  brunic.    tt  seenaa  probable  that  Home  of  the  canes  wliich  look  liko 
follicular  colitis  are  really  examples  of  nnxpliic  colitis. 

Ainnehic  Colitis. — This  form  of  colitis  is  cau:4iMl  by  the  piVHenoe 
ill  tho  u-ull  of  the  iiit4>stiiio  of  nmi^ubio.  Tlie»o  ■>rgiuu8ms  vrore  first 
rocognizoxl  by  I^imbl  in  1S5!).  Sin(^o  then  thoy  hare  boea  described 
by  a  number  of  observors,  most  fully  by  KartuUs  nod  by  Councilman 
(seepage  l(i:j). 


rH.ai  'fOLUCTLAB  (!>ODin,.<W  Ooum. 


The  aiu<etxe  an^  fi>uii<l  i:i  tlw*  littk>,  gtOntiiious  masaea  whii-b  uro 
found  i»  tlifl  »iliH)!!i,  Thi-y  are  of  niuudi-d  h1iii|M',  ami.  when  alive, 
change  Uioir  icwition  and  iihoot  out  and  rwlnwt  littifl  projectitsw 
(pwudopodia).  Their  outer  portkm  ia  composed  of  a  pale  hyalin 
or  homo)j;ic>u(tuti6  Mibstance  ;  the  inner  cmttains  vHciiolcut  luid  is  more 
r('fnicti\-e. 

In  tlio  colon  tho  nnvwljie  nm  found  in  the  connectivo-tiiMUO  4<oat 
iiiid  in  the  Hoots  uf  the  ulcers.  The  princiind  effect  of  tho  presence 
II 
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of  tba  amcebse  ttomiui  to  hn  the  (]<^ath  of  tli<i  tiseiMS  in  which  they  ai«~ 
loil}^i  witliinunior  k<K.tHweUiii^iiud  iufiltmtion  of  the  inirroiuidiD^; 
ports.     In  this  way  are  formed  little,  round  ulcers  which  resemble  | 
follicular  ulcers  •  largt>rnnil  deeper  ulcers;  or  extensive  etou^hii  of' 
conaidoralile  ]>(irtioii.s  of  tbe  mucous  iiienibrane. 

Insoi]i^caAi.>sof  umu'tnc  oulitis  the  orgnnisnu  ara  found  uUo  faj 
the  livor  and  prutiuco  in  it  the  Kiun«  nvcrutic  chiuig<(>«. 

Chronic  Colitis, — If  a  chronic  inftammHtiou  of  the  colon  has 
continued  for  any  len^li  of  time,  the  wall  of  the  ^t  is  found  to  be  i 
very  much  chaused.  The  ^Undular  coat  maj-  be  uniformly  thicfc- , 
ened,  or  thrown  intotlicformof  polypoid  tumors,  or  atrophied,  or  dtv] 
Btroyed  by  ulrent  of  variuUK  saxosi  and  8hii|x-s.  Tho  connoctive-tistiuu  | 
and  muKt-uUtr  coiit^  nuiy  bo  iluckcn«.'<l  or  Iliinn^yL  Apparently 
chrouic  colitis  mity  follow  any  of  the  forms  of  acute  ct^tis. 

Tlie  Caecum. — Catarrhal  inflammation  of  the  caecum  is  not  un- 
conunon.  It  is  usually  pro<luci.Kl  by  an  habitual  accumulation  of  fae- 
ces in  tbis  part  of  tbe  int^Mtiiiit.  Tlw  course  of  the  inflammation  is  ! 
chronic,  but  murkwl  by  itcute  exa4x^rbfttians.  At  first  tho  mucous ' 
mt-mbranv  undcr^UQS  the  ordinary  chungi'M  of  chnMiic  cjttarriud  in- 
danunatiou ;  then  there  is  a  slow  suppurative  intliimmation  which 
extends  through  the  wall  of  tlio  intestine  and  produces  ulcers  and 
perforations.  Through  thoso  [torforations  the  fieces  may  pass  into 
tho  (writonwil  cavity,  or  the  |Kirfomtiiiii»  are  partly  closed  by  adhe- 
^ontt,  and  nbsoeKfvs  uro  formc>d,  or  siuum.-^  into  the  surrotindiii]^  soft 
parts. 

The  Rectum. — Besidee  tlie  inflammatory  changes  already  de- 
flcnbed  as  existing  in  the  colon,  we  sometimes  find  a  suppurative  in- 
fhiniination  of  the  connective  tissue  which  surrounds  the  rectum, 
either  associated  with  lesions  of  tlio  mucous  membrane  or  occur- 
ring by  itself. 

In  lulults  the  lower  eud  of  tbe  rectum  i^  the  part  of  the  int<.islinu 
which  is  the  most  frequent  seat  of  syphilitic  idcoration.  Mo«t  of 
tJicse  ulcers  seem  to  be  the  result  of  unnatund  coitus,  or  of  infection 
from  spocific  sort\t  of  the  vulva  ;  but  some  of  them  soom  to  be  due 
to  the  softening  of  gummy  tumors. 

The  Vermiform  Appendix. — ^The  appendix  is  pven  off  from  tho 
inni-r  and  posterior  aspect  of  the  lower  enil  of  the  caput  coli.  It  is 
from  throe  to  six  inchtts  in  lunj^h.  It  mjiy  bo  turiiwl  upward  be- 
hind tliocaxnim,  or  it  may  hang  downward  free  in  tlie  itorituuoal 
cavity.  It  i«coni[M>i«Hl  of  peritoneal,  muscular,  connwtivo-tissuo,  and 
jflandulfir  coats. 

1.  The  raucous  membrane  may  bo  the  seat  of  acut«  catarrhal  in- 
flammation. This  is  of  mild  tyjw  and  short  duration,  with  conges- 
lion,  swelling,  and  an  iucreasod  production  of  mucus ;  or  it  is  of 
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severer  type,  of  lunger  diimtion,  and  tlie  caniy  of  tliti  uppuridix  is 
ilist(!Q(Ied  by  Uir^*  <]uantid«s  of  miiciiB  ami  ini!*, 

2.  The  entire  tbicknoiis  of  the  wall  of  tlio  iiitvHttne  may  be  the 
wwt  of  an  arute  exutittivo  infUuuiiuitiun.  The  appendix  is  very 
niiivli  increftHod  in  »ix*f,  noinotimcu  to  thoinzeoC  a  maii'ti tinRor.  This 
iiKTMUte  iu  .sizo  in  line,  not  to  a  dilatation  of  tlie  canity  of  thn  ap|MW 
ilix,  but  to  ft  tlitokoiiing  of  its  walls.  The  walls  are  oongoafaNl,  swol- 
len, infiltrated  with  fibrin  and  pus,  the  peritoneal  coat  oovenod  wth 
iibrin.  There  ia  no  necrosiH  an<l  no  porforalion.  Tf  the  appendix  i« 
i)ehiiid  the  cecum,  or  if  adhesions  are  formed  early,  tlwrw  is  only  a 
1i>c-a)ixc<l  peritonitis.  If  tlie  appendix  pn>jwts  frttily  into  Uw  peri- 
tunoal  cavity  and  no  adhesions  are  furmvd,  ti  gi^in<;nil  {Hfritonitin  is 
soon  cetablislied. 

3.  At  one  or  more  points  ia  tlie  wall  of  the  appeatlix  there  is  au 
«xiida.tive  tiiHanunation  with  necrosis.  In  this  way  small  or  large 
(wrtions  of  the  wall  of  the  appendix  are  destroyed,  large  or  funnll 
pvrfiir;itioii.i  are  formwl,  anil  the  contents  of  the  appendix  cwcape 
into  the  abdominal  cnvity.  In  thutto  chsm  tbo  appendix  usually 
contains  a  fiMiil  concretion.  Sach  perforations  are  rt-guljirly  fol- 
lowed by  the  formation  of  an  abHcess  around  the  appendix.  The 
pus  may  extend  from  this  abscois  ia  any  direction  and  for  long  dts- 
tiuicc8,  HO  tliat  ^vo  find  abitce^tiieR  deep  in  the  pelvic  cavity,  or  under 
the  dtHphragm,  or  at  otbitr  remote  pvuiitD. 

4.  Tho  entire  appentlix  b<.<coine.s  gangrenous  within  one  or  two 
days,  with  the  formation  of  un  abscxws,  or  general  peritonitis.  This 
is  the  moat  fatal  form  of  appendicitis  ;  its  pathology  is  obscure. 

.').  In  catarrhal  or  croupous  colitis  the  in&unmation  may  extend 
Ni  tlie  upiiondix. 

6.  Iu  typhoid  fever  there  may  be  changed  in  the  wall  of  the  ap* 
pendix  of  the  Kame  cliaracter  as  those  iu  the  wall  of  tlie  small  inte:^ 
tine. 

7.  There  may  be  a  tubcn^dar  iritUummitioii  of  tho  apiKTinlix,  with 
the  formation  of  ulcers, 

Tt'ItOHS. 

itf/omata, — Tiunors  composed  of  smooth  muecle  and  connecti%'a 
tioine  grow  in  the  muscular  poat  and  project  inward.  They  may  be 
Ittrgo  enough  to  oiwtruct  the  intestine,  and  may  then  give  rise  to 
intu^UHception.  In  the  diiodenuin  such  tumors  may  obstruct  the 
common  bilo  duct.  Ije^  frequently  these  tumors  project  outward 
into  tile  peritoncHl  cavity. 

Lipomata  may  be  devolopwl  from  the  subniucoua  oont  and  gr«>w 
inward,  or  from  the  subsoroits  coat  and  project  outward  into  tlie 
peritoneal  caiity. 
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Polffpoid  Tnmor.i,  projccrtiiig  into  the  t-jivity  of  the  iiitostino  nnr 
compownl  of  coiiiifctivo  tutsiio  Hud  covorud  with  epithoHuin,  ai-e  fru- 
i|ueutly  found.  They  ara  iui»ociated  with  catarrhiU  intliiminatioa  or 
occur  by  themselves.  They  are  found  throuffhout  the  intestinal 
tract  and  iimy  l>«  flingle  or  multiiJe.  They  grow  from  tlie  aubimicoua 
coat  and  iiriij»>ct  inward,  ^nno  of  them  aro  icinall,  solid,  connective- 1 
tissue  tumors,  cov«rt«l  by  tho  iiuicoiis  nK-inbmno  wliicli  tln«y  have 
pushed  inward.  Others  are  of  tho  iMimo  character,  but  of  lar^''  t^izc. 
In  others  the  connective  tissue  is  arranged  in  braiichiojj  tufts,  covered 
with  cylindricid  epithelium;  and  in  these  last  tumors  there  may  also 
be  tubules  Uued  with  cylindrical  epithelium,  pvinff  to  the  growth 
the  cliaractcra  of  an  ailt-nonia. 

Adpnnmaia  aro  found  in  the  duodeimra  and  colon,  Thoy  fonn 
flat  JnfUtnitions  of  tho  wjill  of  tho  intestine,  or  projot-t  inward  a:*  poly- 
]Mjid  ttunon*.  They  are  composed  of  tubular  follicles,  like  those  of 
tho  intestinal  mucous  membrane,  and  of  a  connect! ve-tissue  stroma. 
In  Bome  of  these  tumors  the  tubules  have  a  tolerably  re^lar  ahapo 
and  arrangement ;  there  is  no  intiltration  of  surrouiiiling  tistme ;  tho 
tumor  ui  of  Ix-ni^^n  nature.  In  othor  tuiaon*  the  tubuk^?!  are  irrt^ular 
in  ^hape  and  arraii}(oment.  and  the  gniwth  infiltratos  the  nturround- 
iug  purt4.  There  is  no  sharp  dividinj^  iiiiu  between  Uiosu  tumors  and 
tho  carLiinomata. 

Citrcinomata  are  fonnd  in  the  colon  and  the  duodenum,  and  are 
of  three  varieties. 

1.  The  new  growth  in  comi«>stMl  of  tubul(!.t  linml  witli  cylindrical 
epithelium.  It  Iwyius  tu-«  a  Hat  iufiltratiou  nf  the  Kubmuixtuscont. 
which  »oiiu  surround.-^  tho  inttistine.  iiililtnit*.'*  tho  whole  thickness  of 
tho  wall  of  tho  i;ut,  and  may  extend  to  tho  surrounding  soft  parts. 
Fimgous  tnasses  project  into  the  cavity  of  the  intestine,  wliile  at  the 
same  time  ulcerative  and  destructive  processes  are  going  on.  Ac- 
cording to  the  exact  arrangement  of  the  growth,  there  is  more  or  less 
stenosis  of  the  intestine. 

2.  The  gniwth  has  the  chanwrt^^rs  of  colloid  cauoer  mul  fonns  a 
diffuse  infiltration  of  tho  intestinal  wall,  completely  surmiinding  it 
»uid  often  extending  over  a  longth  of  several  inches. 

3.  At  tho  UTius  there  is  sometimes  a  carcinomatous  growth,  mth 
flat  epithelial  cells  (epithelioma),  like  similar  growths  in  the  aJrin, 
which  involves  tlie  lower  end  of  the  rectum. 

Ijifinphoma. — Tumors  comIKMe^d  of  tisane  t-osiunhling  that  of  the 
1^'niphatio  glatuls  originate  in  the  solitary  and  .-igminat^ul  ikhIuIws, 
and  in  the  intvistiual  wall  in  ciijwti  of  leuluuinia  and  p^udo-leidciumia. 

Similar  tumors  aro  found  rw  an  idiopathic  lesion  both  in  the  large 
and  stuall  intestines.  These  tumors  aro  irregular,  diffuse  groMths 
infiltrattng  the  wall  of  the  iut^i^tine,  the  mesaotery,  and  the  neigh- 
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borinff  Ijrtnpb  noduka,  and  reBchiiig  a  cousidfrablo  wft'.  They  oftei 
ulcerate  inHrnally  and  produce  dilatation  or  »t<>n<Mis  of  Ilii'  intestine. 
It  is  hiinl  to  tclt  wlv'tJior  nonio  of  these  tumoni  should  bv  called 
lymphomHta  or  Kfircomnttt. 

(XINCBBTIONS. 

There  are  sometimeB  found  in  tbo  intextiues  round,  oval,  or  irreg- 
uhir  ma-tseii  of  finn  couHUteDoe.  They  are  usually  luiudi,  btit  may 
ri'orh  ttiA  8i«i  of  a  mini's  fi^t.  They  are  composed  of  ttBcal  mutter, 
muciut.  bile,  tiio  oirbdiiittv  and  phtntpliate  of  lirae,  and  triple  plio»- 
pliHt«.    Tliej-  may  prwluco  inflammatiiin,  ulceration,  and  perforation. 

fAUAAITRS. 

^f^/cosia  f  Hf««f  »«o/i«.— Undflr  this  namo  have  been  described  a 
niimlKT  of  ctunv  in  which  intlainmution  of  tho  intctrttint^^  orciirred  as 
miu  of  afi^roupof  lesioiu).'  In  thette  caaes  there  uru  fouud  ix^cbyuiusei} 
of  the  skin  and  mucous  membranes ;  patches  of  fibrin  in  the  tttomach, 
nnall  intestine,  and  wtlnn  ;  serum  in  the  peritoneal  cavity  ;  KvruIIin(; 
■>f  the  spleen  and  tympliatic  );lan(l»  ;  and  K'imeiimes  inftammation  of 
the  lungs.  The  iut««tinal  lesions  aro  in<mt  marked  in  tlie  small  in- 
testine  and  tho  tipper  i»art  of  the  o«ilon.  The  muouus  membrane  i« 
stiidilvd  with  small  bronmish  patches.  At  the  centres  of  tli«<se 
(Kitchen  the  wall  o(  the  intestine  is  infiltrateil  with  pus,  and  anwmd 
the  centres  it  is  infiltrated  mth  hloo<l.  Bacilli  n^sembUng  those  ot 
anthrax  are  found  in  tbe  intestinal  lesions  and  in  other  partH  of  the 
btjdy.     It  is  l>elioved  that  the  dlHi^uiKU  is  a  fonn  of  anthrax. 

Ascarin  lumbricmdes  is  found  in  the  small  intestine,  either  singly 
or  in  considerable  numbers.  In  rare  caseu  a  number  of  wonns  nuiy 
form  a  maiw  which  produces  inflammation,  tilceration,  and  perfora- 
tion. 

Oxjfuris  vermicularix  i.i  found  in  large  numbers  in  tbe  rectum. 

Tricocephiilun  (li.t/tnr  i.i  found  in  the  ciecum. 

Ankf/losfonnim  linaiif utile  is  found  in  the  duodenum  and  may 
give  rise  to  con.'iirlrnible  hivmorrhages. 

Trichina  apiratia  i»  fouod  in  iU*  adult  condition  in  the  smull  in- 
leMtine. 

PeHtastifmum  denticulnfitm  iiccur^  in  the  submucous  tissue  of 
tho  small  intestine  in  lui  encapsuUtted  contlition. 

(.'yatieerriDi  ceUutoatv  has  Ik^oii  M>t>n.  in  a  few  cases,  on  the  mu- 
«ous  membrane. 

■Vlrcti.AKb..  Bd.  xxi..  p.  OTS ;  xxx..  p.8M:  111.  p.  Ul.  ZcJUcfa.  rarBiotoftt. 
T.,  p.  lit.    Arck.  ckr  Rcllkuiule,  xv.    .\n:li.  ftir  kllu.  Mtd..  xK  .  p.  «?. 
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TcBTiia  solium,  Tcenia  mediocanellata,  and  Boihriocgphalua 
latua  are  all  found  in  the  small  intestine. 

Very  lai^  numbers  of  various  forms  of  bacteria  are  legularlf 
found  in  the  intestinal  cavity,  intermingled  with  its  contents  and 
clir^ing  to  its  walk.  Among  the  most  common  of  these  is  the 
Bacillus  coll  communis  (see  page  205). 

THE  PEBirONKUM. 

The  free  surface  of  the  parietal  peritoneum  is  covered  with  a  angle 
layer  of  flat,  polygonal,  nucleated  cells.  Beneath  these  cells  are  sacces- 
sive  planes  of  connective  tissue  extending  down  to  the  muscleB  and 
£asci£e.  These  planes  are  formed  of  a  fibrillated  basement  substance 
reinforced  by  elastic  fibres,  and  of  branching  cells.  Embedded  in  tiie 
connective  tissue  are  the  nerves,  blood  vess^,  and  lymphatics.  The 
lymphatic  system  is  very  extensive. 

The  omentum  consists  of  fibrillated  connective  tissue  arranged  so 
as  to  form  a  meahwork.  The  trabecule  of  the  meshwork  are  com- 
pletely covered  by  large,  flat  ceUs.  In  the  basement  substance,  be- 
neath the  endothelium,  are  branching  cells.  In  the  lai^r  trabecule 
are  blood  vessels,  lymphatics,  and  fat.  Sometimes  we  find  on  the 
Jailer  trabeculse  littie  nodules  formed  of  polygonal  or  branched  cells. 

MALFORMATIONS. 

Arrest  of  development  of  the  ix>ritoneum  occurs  in  the  shape  of 
fissures  in  the  nmHiiil  line  or  external  to  it ;  in  the  case  of  the  dia- 
phragm being  absent,  of  a  fusion  \vith  the  pleura ;  and  as  defective 
development  of  the  mescnter>-,  the  omentum,  and  the  other  folds  of 
the  peritoneiun. 

Excess  of  development  occurs  in  the  shape  of  unusual  length  of 
the  raeaentorj',  the  omentum,  and  the  other  folds  of  the  peritoneum ; 
or  of  supernumerary  folds  and  pouches.  These  are  chiefly  found  in 
the  hj-pogastric,  iliac,  and  inguinal  regions  and  near  the  fundus  of 
the  bla^lder.  There  is  access  to  these  sacs  by  a  well-defined  fissure  or 
ring,  which  is  frequently  surrounded  by  a  tendinous  band  IjTng  in 
the  duplicature.  Tiiey  may  give  rise  to  internal  incarceration  of  the 
intestines. 

INFLAMMAXrON. 

The  very  great  extent  of  the  peritoneum,  and  the  readiness  with 
which  its  lympiiatic  system  absorbs  foreign  matters  from  the  perito- 
neal cavity,  render  peritonitis  a  most  severe  and  dangerous  form  of 
inflammation. 

If  the  greater  part  of  the  peritoneum  is  inflamed  we  call  the  lesion 
a  general  peritonitis.     If  only  a  circumscribed  area  isinvolved  it  is 
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a  local  peritonitis.  Tlio  oour«»  of  tho  intifiinmution  may  be  rapid  or 
aiaw,  so  that  wo  HpiHik  of  acute  «iid  chronic  inlliimnmtioti.  The 
infliiniiiiittioii  may  bo  attended  with  the  production  of  tubercle  tiseue, 
aiid  tlitMi  it  is  ii  iuti^reular peritonitis. 

[.  Acute  Peritonitis. 

Tho  acute  tnflAtnnuitioiii*  of  tlto  poritoiiutitn  may  occur  as  idio- 
pntJiic  k'liioiui  without  diricovonible  cause ;  but  mucb  more  frequently 
llit-y  lire  directly  due  to  some  apin«ciable  cause. 

Wounds  and  con  tusionsof  the  wall  of  theab<loni«]i ;  wounds,  uli^ers, 
new  RTowtha,  iiicaixw rations,  intuwtusccplions,  ru|Hun>s,  perforations, 
andintlamniationRof  thuetomaohaiidintt'^itinc^  ;  inllaiDnuition  of  tlie 
veniiifomi  ujiiH-iidix  ;  itijurivit,  ruptures,  and  intliiiiuiuilioiis  of  tlie 
ut«>ru!<,  ovarii?*,  and  Fallopian  tubeM ;  rtipturu  aud  uitbuniiuttion  of 
tlie  bladder ;  inOajnmation  of  and  alMHtt  tho  kidnoyi' ;  id»K-c»si-M  and 
hydatid  cysts  of  the  liver ;  intliuiiniation  of  the  Ball  bladder  and 
turge  bile  ducts  ;  lliromlKHis  of  tho  ]Mrtni  vein  ;  itiUnmmatioDS  of  the 
spleen,  pancreas,  Ijmpbatif  ((taiidit,  rftniperitoneal  conttective  tissue, 
vertebne.  ri}>s,  and  i>i'lvic  Ikhk^;  atipticatrnia  and  the  infectious  dis- 
cnws,  and  chmnic  llrifjht'it  ilivcMMO— ar«  all  ordinar)'  iiiuses  uf  acute 
poritonilis. 

Acconliiig  to  the  exact  cause  of  the  inHammation,  lh(^  peritonitis 
is  at  fir»t  either  local  or  ^neral.  A  hxral  peiitonitiit  ma}'  retnaiti  cir- 
cumscribe*),  or  it  may  spread  and  Iwvome  genend. 

We  can  distin^fuish  two  aiiittomicjtl  forms  of  acute  peritunitis. 

1.  Cellular  Feritnnilis. — This  fonn  of  peritonitis  may  be  pro- 
duced by  any  inritjinl  which  does  uot  act  t«»i>  ciuTyetJcally,  It  can  be 
excitml  in  d(^f«  by  iujoctiona  of  very  sinidl  qmuititins  iif  a  solutiim  of 
chloride  of  zinc.  In  the  human  subject  wo  find  it  with  i»erilyphliti8, 
with  circumscribed  abscesses  in  tho  peritonixtl  cavity,  and  in  camw 
of  puerperal  fev(>r  which  die  within  forty-ei^t  hourx  aft«r  the  dcrol- 
opment  of  Bjonptonis. 

After  deatli  we  find  the  entire  peritoneum  of  a  bright-red  color 
from  the  conffcstion  i>f  tho  bloiKl  vi'swis ;  but  there  are  no  6briu,  no 
geriim,  no  put*,  no  other  IcMiufM  visible  to  the  naketl  eye.  Minute 
Mtaminntion,  howovcr,  Mht>n-»  a  very  mjirketl  cluui^e  tn  the  endo- 
tlieliid  w\\#.  TIhw  are  increased  in  sixe  and  nunilxT,  and  the  new 
cetla  coat  the  surface  of  the  perituiie«im  luid  pniji^t  outward  in  little 
masses  (FiK.  334). 

8.  Exudative  Peritonitis. — The  ordinary  form  of  noutii  perito* 
nitis  is  atteiKlo]  wth  th«  pnxluction  of  sertim.  fibrin,  and  pas,  and 
with  changes  iu  the  endothiJium  aud  ciiunectivo-tiasuo  colls. 

If  we  inject  a  solution  of  chloride  of  nnc  or  of  B«>me  other  irri- 
tant into  tlw  peritoneal  carity  of  a  dog,  we  find  that  by  the  end  at 


oiiv  or  two  hoiiw  iriHuiniimtory  cliniig<^  ore  cridont.  Tliere  is  a  lit- 
tic  iMjriiiu  in  tliu  pL-ritoiiOiil  Ciivity,  <i  gi'noml  congestion  of  the  peri- 
toneum,  and  Uttlu  knob»  und  threads  of  fibrin  on  itssurface.  Thitre 
are  no  inarkod  chanjft's  in  tho  endothelium  orron»<?otiv<-ti»sno  t-«rlls. 
but  pua  c^lls  are  jiresent  in  moderate  iiutntxM-s  in  Iho  Ktroutu  j«»t  be- 
neath the  endothelium,  and  white  blood  cells  in  the  veos^. 

After  the  Upse  of  twenty-four  hours  the  Unions  are  more  marlced. 
Tho  congisstion  of  thw  (lontoinrmu  is  luuoh  more  deHded,  tbi-n'  i» 
more  suruni  in  it«  cavity  and  a  thicker  kyer  of  fibriu  and  pus  on  ite 
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xurftK-e.  Minute  exinninittion  KhoH-)i  that  two  distinct  sots  of  chan- 
ges are  going  on  ut  t)io  same  timu  :  (I)  a  production  of  Gbrin,  «e- 
nun,  und  pu»  :  (i)  a  swellhig  and  inultiplleation  of  the  endothelial 
cells.  If  the  inflammation  is  ver>-  intense  the  pus  and  fibrin  are 
most  abundant ;  if  tlie  intlammatioa  is  milder  ihe  changes  in  the 
endothelium  ai-e  more  marked.  Tlio  tibriu  coagulates  od  the  free 
snrfai-o  of  tho  puritoneum.  Tho  whitu  blood  celU  collect  in  large 
numbers  in  the  blootl  vessels,  ajid  as  pus  colb  infiltrate  the  stroma 
and  collect  on  its  surface.  There  is  no  special  cliange  in  tho  oMi- 
uective-tissue   cells.     The  endotUcltal  colls  may  lunuiiu    in  place. 
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allb<>u|j;h  their  wlgi-jt  und  cumerfi  are  sepa^Bted  by  piis  cells  anil  knobs 
of  fibrin  ;  or  tlio  uiidothi-lium  falls  off  in  lar^  luitohes  ;  or  the  sur- 
face of  the  peri  tone  urn  ia  coverwl  H-ilh  nuinfninH  o^-Ua  which  loot 
Uke  endothelial  cells  more  or  l<?s«  deformed.  But  ttiw  d(^  mirrive 
the  third  day  of  an  actitoiu-tittcial  p^'ritonititi. 

In  the  human  F^ubjivt,  if  doith  tukc3«  place  before  the  third  day, 
both  the  gnsi  and  niionte  changes  arc  the  same  as  those  tuim  in 
thed<^.  There  are  present  the  same  general  congestion,  tlic  jiiii<;, 
fibrin,  and  serum,  tlie  <IeMjuamation  and  multiplication  of  the  endo- 
thelial cells  (Fi^.  m). 
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In  many  caster  of  peritonitis,  however,  death  oixun*  betwevn  the 
nxth  and  fmirb-enth  (bi>*s  of  tho  dii*i>9Lv.  The  appcMmncv  of  thu 
[■erilonenm  nt  this  jmriod  of  th«  inflammation  is  not  always  tbu 
same.  Thcom'^-slioo  of  the  blood  T««wb  may  jteraint,  it  may  be 
very  intvniw  and  accompanied  with  cxtmvasfitions  of  blood,  or  it 
iiiny  be  entirely  absent.  There  may  be  a  thin  coaling  of  fibrin  and 
pMB  gluing  t'^tf^her  neifrhboring  surfaces  of  peritoneum,  or  this  layer 
may  be  vpr>-  thick.  nu-accuiniiUition  of  pna  may  !«■  ^uinTficial.  or 
it  may  inliltnttu  the  whole  thicKiK'ssi*  of  the  peritoOHum  and  liie  nub- 
peritotHvil  connective  tissue.  The  t|Uftntity  erf  porulcnt  serum  in  thr 
peritoneal  cavity  may  be  smalt  or  targe,  and  this  oerum  may  contiua 
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few  or  many  pus  cells,  or  the  soriim  may  be  of  a  flirly -brown  v<mr 
find  filled  with  bacteria.  Wheu  the  pLirtilent  ^vriim  is  idiut  in  by 
adhcaion  it  ia  often  thick  and  yelltiw.  lik«  the  pii:^  of  uti  abscess. 

The  niiiiiitrt  n|ii>Garaiioc«  differ  from  thij!*o  st'on  ut  an  earlior  Rtiigit-, 
cbictlj'  in  thu  Inr^tr  ainmint  of  inllumniitton,'  prmluots  and  in  tb<> 
chattgtM  ill  tJiu  lixitil  ci>iiiK<(^^tivo-ti»»u«  colls,  During  the  lin«t  ttin.i> 
days  of  an  aitutv  pL-ritoiiitix  thu  coiinoctive-tiBsue  cells  are  btit  Itttlo 
chaii^d,  but  by  tho  sovouth  day  there  is  a  marked  increaitn  iji  their 
size  and  unniber. 

Ai'titc  jwritonitia  may  prove  fatal  by  Uw  fourtooDtb  day  ;  or  it 
may  ixi  succeeded  by  chronic  peritonitis  ;  or  the  pativ&ts  recover  and 


Flo.  330.— CnROMio  Cau.injim  PnuTuHtnn  uzuHuiia  wrrs  Pt'Lvmuu  Pvram*. 
numao  ompntum,  x  nO  and  reducni. 


permanent  connective-tissue  adhesions  and  thickenings  of  the  pert- 
toneum  are  left  behind.  Recovery  is  most  common  when  the  peri- 
tonitis has  been  a  local  one. 


11.  Chronic  Peritonitis. 

Wo  find  the  following  varieties  of  chronic  peritonitis : 
1.  Ceitnliir  Peritoniti.t. — Tliis  form  of  ]>eritoiiiti^  is  found  as  a 
complication  of  chronic  endocanlitits,  of  cirrhosis  of  the  liver,    of 
chronic  pulmonary  phthisis,  and  of  iwute  fjenenU  tubercidosis. 

Neither  fibrin  nor  pus  is  present,  but  there  may  be  clear  serum  in 
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the  [wriu>n«nl  cavity.     Tlwt  pcritonitiim  auxy  lotjk  nonniil  to  thv  tinkctl 
eye.  or  it  imiy  i>o  studtkxl  with  v<>ry  minute,  trHii»Uici>nt  nodiilcBt. 

Miiiiito  vXHiniiiatioa  shows  chan^ea  in  the  ootlotltoliul  cells  uud 
tho  ooniiiH*tive-tJ8sue  cells.  The*e  cella  are  ererywbere  increaaed  in 
niiinlKir  Hnd  Hltared  in  nhajtit ;  or,  to  ^jienk  more  Ruardodly.  tho  snr- 
fac-o  of  the  peritonouin  in  owrtxi  with  ceU.t  whii'rh  ltx>)c  as  if  tliey 
were  derived  from  tho  eudotholium  nnd  the  ci>imwlive-tiA'>u»  c«IIa 
(Pi^.  2.1*1).  Some  are  large,  flat  evils  :  smiio  wnnlliT,  ix>lyg(iiiiil 
<>>I1* ;  )tuine  irrcigularly  fiwiform  :  some  largt',  ^itiiitur  iiiii.t»M  vm- 
taining  u  number  of  nuclei.  Although  tlieea  nev  oolts  are  found 
(ivor  moitt  of  the  surface  of  the  pE>ritt>neum,  yet  they  are  more  nu- 
merous in  UttI(S  patclittit  whicii  are  siMlt^nni  hero  and  tliere, 

2.  Peritonitis  with  .4'i/icJt((m*,— Tlioro  tuny  l>e  a  formation  of 
p«rmnnent  ftdho'iioiui  without  the  production  of  Glirin  or  ]ju».  It  is 
oftvn,  iuilocd.  difficult  to  tell  whether  old  peritoneal  adheMioiis  are  duo 
to  tho  form  of  chronic  peritonitis  of  which  we  are  now  spealcing,  or 
whetlier  they  are  tlie  retiuU  of  an  acute  peritonitis.  But  there  are 
Kome  caw«  in  w)iich  the  ukmIo  of  devolopment  of  the  adhesions  seems 
evident. 

If,  from  peritypblitix  or  some  other  cuusu,  a  collection  of  pus  in 
shut  in  in  some  ptirt  of  the  peritoneal  cavity,  wo  may  finii  the  rest  of 
the  peritoneum  smooth  and  8hinin>f ;  no  serum,  liljrin.  or  pus,  no 
thickening;;  but  the  neiifhltoriu^  Hurfaces  of  the  peritoneum  are  at- 
tached to  each  other  hy  AiIhtM4ion.s.  Thorn  ndhnaions  are  in  the  shape 
of  threads  and  nn'mbrant^s,  (if  ten  of  tlio  niwt  extn^inn  tenuity.  They 
are  fomtcd  of  a  tibrillatod  batwrncnt  sulMtJUic«>,  the  fibrils  crossing 
Vtich  other  in  alt  directions.  In  tho  bwwmout  tnub-^tance  aru  Ci'Ils, 
somo  fusiform  and  stelbite.  but  most  of  them  look  liko  large  hnttich- 
ing  oelU,  of  which  the  cell  bodies  have  become  fused  with  tho  l>B«e- 
ntent  substance  while  the  nuclei  reumin. 

Close  to  tlieeo  aillic-<ions  the  pi^riloneura  may  appenr  itomuU  to  tho 
tuJced  eye,  but  if  it  is  put  in  water  very  flne  threads  and  membranes 
will  fliutt  upward  from  its  frvo  Hurfaco.  Minuio  examination  show."* 
that  the  cijuuL-ctive-t Issue  cells  are  incrwu^il  in  sizu  ami  nnmU'r,  tlutt 
thw  endothelial  cells  are  replace<)  by  cells  of  a  gnutt  variety  of  8lia)w«, 
and  that  the  thin  Uttle  threads  and  membninus  un  tliu  surfave  are 
formed  of  lar^jv  bnmchinjj;  cdls  (Ki(;.  23"). 

StKrh  a  jH'ritonitis  wttli  lidhesions  appears  to  l>e  a  more  advanced 
stago  of  thu  cellular  jKiritonilis  ju^t  described,  but  the  uiilaraniatiau. 
imtead  of  stopping  at  the  production  of  oulUt  alone,  goes  on  to  the 
formation  of  membranes. 

We  mntetimes  tind  in  the  same  patteat  dirouic  pleurisy  with  adhe- 
sions  and  chronic  peritonitis  ^vith  adhesions. 

3.  Chronic  Peritonitis  with  Thickening  n/  th^  PfritotteHtu. — 
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Thix  form  of  jwritonitu  oociirH  rjuitu  rretjueiitly  an  an  idiopathic 
li«ioii.  It  may  iuvolre  the  grtviti^-r  piirt  of  tlut  peritonvum  or  be  coo- 
fiuod  to  the  cap6ul«M  of  the  livor  luid  splw.ii. 

Tlje  most  marked  feature  of  the  lesion  is  the  thickening  of  the  peri- 
toaeum — a  thickening  which  may  roach  aa  much  as  an  idcIl.  Thu 
oiit«r  portioiiif  of  tlio  thickened  peritonemn  are  composed  of  dviuio 
uDunvctivo  ti.-«ui:!,  tlio  inner  layers  of  granulation  tifKsu«.  Thw  surface 
of  tho  pcrilonuum  is  smooth  or  covered  with  Gbrin.  Thcro  may  bIho 
be  connective- tissue  iwlhi'sioiis  lietiveeii  differont  purta  of  the  perito- 
neom.    The  peritoneal  cavity  ouiitaiiis  clear  or  purulent  serum. 


PttriPlil  pi'Mionoiim. 

In  gome  ciiscti  the  parietal  peritoneum  is  princi))ally  iuvotved ;  in 
otln'ra  tho  peritoneum  of  the  stomach,  intestines,  liver,  and  tiplem. 
Tiio  tltickening  of  the  ca|>sule  of  the  liver  is  attended  with  a  diininu- 
tion  in  the  size  of  that  viticus. 

■I.  Chrnnlc.  Pfriton ids  lint h  the  Production  of  Fibrin.  Serum, 
find  Phu. — This*  fonn  of  |K-rit<miti«  mtiy  follow  a<'ute  peritonitis,  may 
1)0  due  to  lesions  of  tho  abdominal  ^Hscera.  or  may  occur  without 
kinnvn  cause. 

Tlic  jthdumiiial  cavity  cont^iiH  purulent  senim,  either  freoor  shut 
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in  by  fulhcMionx.  Tlici  surface  of  the  pvriUimMim  i«  cotikx]  with  fibrin 
aiid  C'<iiiiKvtivi--tis»iK' HtllR'sioiL''.  The^iiht  of  iiitwliiic,  And  iili  tlu' 
nerighlKiring«tirffK-e»  of  ttie  pi'ritotimnn.  lire  muttvil  toguthor  pnrlly 
by  fibrin,  partly  by  pmnmnent  aclhesione. 

5,  lUEiiiarrJutffic  J'eriioiti(is. — Tliis  i>ccupa  most  frequently  as  a 
local  inflamniatiim.  It  iiivolv«t  tbo  i>eviu>neinn  l>elun<i  and  artmnd 
the  ut^ua  in  ihn  fi-miilo.  and  that  <'itvi-rinjr  thft  recto-veaical  excava- 
tion in  tJi©  nijily.  Tin-  affix-tt^il  iiorliun  of  ibo  peritoneum  i«  covorMl 
with  layerstof  now  im-mbrane  infiUraU-d  wilb  bloml.  Thv  nwmbnim-* 
arc  foninil  of  omnective  tis^uo  c'oiitaiuin^  numvruus  blixxl  V(>i«m.>U 
and  inliltnit^^id  with  blood.  The  extravaimttionH  of  blood  may  fomi 
tumorK  of  considerable  size. 

Oenei^  hasmorrha^fio  iM-ritiinili!*  is  dt-si -rilu'd  by  Friwin'ich,'  In 
two  cases  of  ascitc^t,  which  hail  Ix-ca  fi\i[iu>(ttly  tapp«><l,  he  found  the 
Tlflcoral  nn«i  parietal  poi-itonvuni  rovi-rwl  with  ii  continuous  mem- 
hmno  of  a  difFtis<'  yt-Unwiith-lmnvn  <^^>!or.  mottlvd  with  vxtrava^iUion.'^ 
of  blixjd.  Tiiv  mrinbranv  was  lliickvKt  over  the  wntfriitr  alMluiniaal 
wall.  It  could  Iw  HupuTHted  into  a  number  of  layent.  Thi'se  layvnt 
wi>re  compoMxl  of  blood  ve»iel>4.  miutM-H  of  pigment,  bmnchiii^  vclXn. 
and  fibrillated  baaement  subrtance.  In  many  iihicea  the  estra«wateil 
hloiid  waa  coaf{ulat«d  in  the  »liHpi>  of  rouml,  hard,  black  uo«)ulcs. 
Thn  4>ntire  new  nininbrano  could  iw  roailily  stripped  off  from  tlie 
peritoneum. 

fi,  Tubeivulor  I'eritonHis. — Thin  (x-curs  ii»  orK>  of  tho  Imomt  of 
ucuto  gvnend  tultcrculoHis,  with  chronic  pulmonar>'  phthiHUi,  with 
tabcrculnr  inJliunmation  of  the  getiito-urinaiy  tracrt,  and  as  a  local 
inflammation. 

The  ^rosa  appearan<«  of  tl»e  lesion  variiw. 

When  tubercular  peritonitis  occurs  a«  one  of  tlic  Ifttions  of  getteml 
tuberculosis,  there  are  numerous  giiinll  miliitry  lubercU-^t  incn>a.'«'  in 
th«  size  and  riumlxrr  of  tin-  endothvlijil  iui<l  t-onn wliv«-ti.-«*uc  ci'Uh,  iui<I 
Mometitui'S  a  little  flbrin.  Some  of  the  miliary  tubcrirle*  am  cwin- 
posiH)  of  tiilHTcle  titwuc,  others  of  round  and  |>olygonal  cell». 

An  a.  complication  of  tuberculosis  of  the  pmito-nrinary  tract  we 
find  the  peritoneum  studded  «-ith  miliarj-  tul)en'len.  coated  with  Hbrtn, 
and  serum  is  also  pretteut  in  the  |K-ritonenl  cavity. 

Asa  complicationof  chronic  phthisis  tbt-rearv  miliar}'  tuberclt^ 
in  the  peritoneum  of  the  small  iulf^vtinv  iinmi^lately  over  the  tnlier- 
cuLir  uli-iTS  of  tlie  miu\jus  nK-mbnine.  Therw  nuiy  ulm>  l>e  thit'kt>ning 
of  tbe  iterituuvum  and  permaneut  udhodons. 

I/Kml  tuK-rcular  peritonitis  usually  follows  one  of  thrcv  t)'pes  : 

(a)  Tnbercuiar  Ascites. — Tho   i>entoneum  is  thickeaetl ;  it  is 
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studded  with  masses  of  tubercte  tissue  in  the  form  of  imlittry 
tubercles  or  of  lai^,  Sat  masses.  The  omentum  may  be  mncii 
thickened.  There  are  but  tew  adhesions,  but  there  is  &  largo  amount 
of  turbid  serum.  There  may  be  at  the  same  time  tubercular  pteurisy, 
or  tubercles  in  the  spleen  or  in  the  lymphatic  g'lands  (lymph  nodes). 

(6)  Tubercular  Peritonitis  with  the  Production  of  a  large 
amount  of  Fibrin. — The  peritoneum  is  studded  with  miliary  tuber- 
cles. It  is  coated  ^vith  a  thick  layer  of  soft,  gelatinous  fibrin,  which 
mats  together  all  the  neighboring  peritoneal  surface,  so  that  the 
abdominal  cavity  seems  to  be  filled  with  a  large,  boggy  mass  com* 
posed  of  all  the  viscera  adherent  to  each  other,  and  with  the  intei^ 
stices  between  them  filled  with  fibrin. 

(c)  Tubercular  Peritonitis  with  Adhesions. — The  peritooofum 
is  thiclwned  and  there  are  numerous  connective-tiaBue  adhesicnu. 
All  the  abdominal  viscera  are  firmly  matted  tt^ether,  and  there  may 
be  collections  of  pus  shut  in  by  the  adhesions.  The  adherent  ooils 
of  intestine  may  ulcerate  and  open  into  each  other.  There  are  miHaiy 
tubercles,  or  lat^  tubercular  nodules  or  plates. 

TUMORS. 

Fibromata  are  developed  from  the  subperitoneal  connective  tissue 
and  project  inward  into  the  peritoneal  cavity.  They  are  found 
beneath  the  parietal  peritoneum  and  that  covering  the  intestines. 
Such  tumors  may  reach  a  very  considerable  size.  Papillary  fibro- 
mata of  the  peritoneum  may  1m?  secondary  to  papillary  fibroma  of  the 
oviirj-. 

Lipoinata. — Circumscribed  tumors  composed  of  fat  tissue  are 
formed  beneath  the  intestinal  and  parietal  peritoneum  and  in  the 
mesentery.  These  tumora  may  become  changed  into  fibrous  tissue 
or  calcified.  Their  pedicles  may  become  atrophied  so  that  they  are 
left  free  in  the  peritoneal  cavity. 

When  they  gnnv  beneath  the  pjirietal  peritoneum  they  maj' 
form  fat  henii^.  At  the  umbilicus,  in  the  inguinal  canal,  along  the 
vas  deferens,  in  the  crural  ling,  and  in  the  foramen  obturatorium, 
fatty  tumora  may  grow,  project  outward  under  the  skin  like  hernia, 
and,  by  drawing  the  peritoneum  sifter  them  into  a  pouch,  may  open 
the  way  fur  a  future  intestiuiil  hernia. 

Plexifonii  Angio-Sarcoiua. — Very  large  tumors,  resembling  in 
tlieir  gross  api>carance  culloid  cancer,  have  been  described  by  AVal- 
tleyer.'  They  are  formed  by  a  new  gro^vtb  of  blood  vessels,  with  a 
production  of  gelatinous  tissue  from  their  adventitia. 

Carcinoma  of  the  peritoneum  is  either  secondary  or  primary. 

I  Virch.  Arcli..  Bil.  Iv.,  p.  IW. 
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TIk*  primary  tuniura  a.'wiiinn  the  oIinract<>r  of  ciiUdid  <.'ftiicor  or  of  ooin- 
inoii  c'ltiiLvr. 

Tho  colloid  form  f  rwjuontly  involves  tho  gTXMitvr  part  of  the  perito- 
neum, ami  Eonns  a  larB«  mags  which  distends  the  abdomen.  The 
omentum  is  cb»n;fecl  into  a  large,  gelatinous  mass :  the  Hubjacent 
muHctei),  tho  lymphatic  glaniU,  and  the  Uver  are  iiifiltmtod  with  tho 
new  growtii,  and  »i>ft,  gi'latinotts  mnsses  project  into  tlio  p<;ritoiif-nl 
cavity.  The  umbilicus  is  sonietimos  invaded,  go  its  to  projocl  out- 
ward in  tho  form  of  a  Bcmi'traiiitluocut  tumor.  The  appciamnco  of  the 
new  growth  i»  that  of  a  soft,  jelly-like  laws^  embedded  in  a  fibroud 


stroma.  Tho  minute  stniclure  is  tJiat  of  a  conneptive-tisRHe  stroma, 
arruugi-d  i^i  as  to  fonn  cavitii."^  of  diflFerent  auBes.  Theae  cavities  are 
tilled  with  a  hoino^DCOUii,  gelatinous  basement  subettanoe  and  with 
polyguniO  cells. 

Common  carcinoma  appears  in  tho  fonn  of  numcniuit  tunall  nod- 
dles scattered  everj-where  in  the  inner  layora  of  the  poritoncum. 
These  nodules  are  small,  firm,  and  white,  and  are  composed  of  a 
6bn>ii8  tttiMim*  enclosing  ctivitics  filltxt  with  polygoual  cells.  With 
the  formation  of  these  nodules  thero  are  ofluu  as-Hociafe-d  a  general 
thickening  of  the  peritoneum,  an  accumulatiou  of  serum  in  the  perito- 
oeal  cavity,  and  adhesions. 
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Eii'Uilttelioinata  ot  Uio  pi'rit'iitKHiin  Imve  been  obeerved  in  cttBH 
with  similar  frrowths  in  tho  ploiiru  (iwige  31!)).  J 

Sarcomata  appear  in  tho  form  of  soUtaiy.  slowly  growing  tumors] 
behind  tlio  poritoneum  or  between  the  folds  of  the  inc«intory. 

Those  rotniiK'Htoneal  sarcomata  are  fotiiul  both  in  children  and 
adtiitK.  They  iii^iially  originate  iR-hind  tho  poritonemn  covering  t!ie 
posterior  part  t>f  tho  abdomiiiEtl  wall.  At  first  they  gro^v  slowly  in. 
ward,  piisliing  forwanl  the  peritoneum  and  abdnmiQal  viftwrn.  After 
a  timo  tliey  assume  a  more  infections  cliaract^r,  intiltniling  thy  soft 
parts  witli  which  they  come  in  contact,  juid  fanning  metastatic 
ttmiors  in  the  livur  and  other  viscera. 

Thc«!  tumiirs  ant  coiii|K>!<(m1  of  a  stroma  and  celliv     The  cells  aro" 
large,  of  cuboidiil  uliaiM.',  and  often  nndei^o  fatty  degencntlion.  whoi 
they  become  swollen.    The  proportion  between  the  cells  and  the 
stroma,  and  the  arrangement  of  the  cells,  vary  in  the  different  casw , 
and  in  difTortrnt  jiiirts  of  the  same  tnmor  (Fig.  'i-iH), 

Tho  stroma  may  lie  abimdant  and  the  coll*  saitterwil  invgularly. 
each  cell  in  n  littlo  cavity  of  its  4nvn.  Tho  Mtronia  may  be  abumlant, 
but  the  cells  are  colkHrtod  in  miMHes  as  in  a  uiiroinoma. 

The  cells  are  abimdant  and  close  together,  but  emrh  cell  is  inir- 
rounded  by  a  tliin  partition  of  connective  tissue,  Tho  WoihI  ve.'uiM.-Ut 
are  nmnurous,  and  the  cells  are  arranged  aroimd  them  witb  soinu 
regularity. 

From  tho  above  description  it  will  be  seen  tliat  thtw  tttmora  are 
of  pet'uliarsfnioturo  and  t>erluiiHt  do  not  really  bt-long  to  the  sarco- 
mata. 

Cj"ats  of  the  mesentery  are  of  uccueional  occurrence.  Tbey  may 
be  filled  with  chyle,  with  blood,  or  with  serous  fluid,'  or  may  be  due 
to  th(t  (fchinococcus. 

Multiple  cysta  of  the  omentum  may  form  by  trausphmtatiou  of 
papillary  cynt-adeiiomata  from  the  ovary. 

PARASITES. 

Echinococci  can  be  formed  in  their  regular  way  at  any  part  of 
the  viw-era!  and  parietal  peritoneum,  or  be  free  in  the  peritoneal  cav- 
ity. These  cysts  may  be  small,  or  so  laix<^  as  nearly  to  till  the  ab- 
domiiud  cavity, 

Ct/sticernut  cc.UuIoko'.  may  also  be  developed  in  tJie  sabperituneal 
coimectivu  tissue. 

'  Itngnrdtng  cysts  of  Ihe  mewnlwy  consult  WeMtMnHm,  Vln*oir's  ArdiiT, 
Bil.  Ixiv.,  p.  145;  Uramana,  Atv.liiv  far  klio.  Cliini[|;ie.  Btl.  xxsv..  p.  301;  JlaMn. 
Ifa.-rlliivr  kUn.  Wocli^Dxchrift,  June  0th.  18S7,  p.  Am-,  BMnain.  Briliili  JledJoU 

Jouniiil,  Jnniiiiry  aist.  1881. 
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UAI.KUKJUATIONK. 

Congenital  malformations  of  the  liver  are  not  commun  aiid  an; 
of  little  practical  imporUincw.  Th«  organ  may  be  entirely  wanting ; 
the  lobes  may  be  diminiBhed  or  increaBe*!  in  numlxT  :  its  fomi  rmiy  Ix* 
altered,  ho  that  it  ia  rounded,  flattened,  triaiij^ular.  or  quiulningiilar. 
The  gall  bla<lder  or  gall  tluct«  may  be  wanting ;  the  ductus  cboleilo- 
cbtii)  may  ho  iloiible,  boUi  duels  em])t>'ing  into  the  duodeniuu.  or  one 
einpt,^-ing  into  Uio  dumleniun,  tho  otlicr  into  tho  stomach.  The  ainglo 
ductus  cholwlochwi  niiiy  uI)m>  empty  into  thu  Ktoniach.  On-ing  to 
abnonnal  openings  in  the  dijtphragm  ur  thu  ahdominul  i)arietOA.  the 
liver  may  suffer  displacement  upward  or  forward.  In  eotigonital 
transposition  of  the  viscera  Ute  liver  is  fomid  on  the  h>ft  mde.  the 
stomach  and  8|>Ieen  on  the  right  oide. 

Small,  i!«oIat«d  bodictt,  having  tlio  Mtuui  stniclure  lut  the  liver,  have 
lieen  a  few  tintVM  fonnd  in  the  sn^pduwry  lifpmtcnt  luid  in  the  lesner 
omentum. 


A<.'gl'IKKD  c:HANCilUi  I.N   SIKK  AND   INJSITIUN. 

\»  a  rvi<Mlt  of  tight  lacing  very  ra<Lrked  cluingtyi  arv  MMiictimes 
prtxliirod  in  the  Khape  of  the  liver,  fiy  the  muruwing  of  Iho  bam  of 
the  thorax  the  organ  is  o»mpressed  from  side  to  side,  and  its  con%l'X 
surface  is  preH»ed  against  the  rihs.  In  consequence  of  this  there  are 
found  ridges  and  furn>w8  on  it8  c<Hivex  aurface.  In  conseijueace  also 
uf  the  circular  conMricltfin,  a  ]hu1  of  the  right,  ami  usually  of  the  left 
lobe  also.  lNxx>iiu-r(  w]Htn»l<xl  by  »  dcprwetioii.  Ovi-r  this  depresned 
and  Uiinned  {Nirtion  of  the  liv<.T  the  ca[«ulo  i»  thick  luid  ojiatiue.  In 
extreme  cai«i'^  tho  deprc»King  and  thiimiiig  niach  Much  ma  extent  tiwt 
there  is  only  a  luusi>,  hguiiicntous  cuniKx^tion  botwoen  the  Wpntnttxl 
portion  and  tho  liver. 

A  nerios  of  depressions  are  sometimes  found  on  the  upper  surface 
of  the  right  lobe  of  tho  liver,  running  from  front  to  back,  apparently 
caused  by  folds  of  the  organ. 

Slnicturul  changes  in  the  liver  may  induce  clmngiM  in  ita  aixe  and 
49 


- .:^;-^^      T-«  Ut 


—        r-  ■-.— :  3^    SSL  ^^^ 


- ~-^i,"  'i>~"'''^ 


■■-■'■■  ■.-.^    ,'1    '.ir     -riUJ.    _'i." 


~u. — '•■='■-  oswai^ff' 

r    lie  JimCS.    ii^-K 


THB  tlVBR. 


491 


of  the  vpim  <-nvn  mid  of  the  hepatic  veiutt,  may  all  jiroiluw  a  cliruiiic 
hypcnciniti  of  tho  liver.  In  hU  tliexo  cumss,  an  tbu  c'tHigctitioa  affects 
princnpitlly  tho  heputic  v«iiw.  w«  Sud  the  wmtre  of  each  acinos  oon- 
goBted  and  retl  while  its  perijJiery  is  lighter  in  coh>r.  This  piveB  to 
the  liver  a  nmtUed  or  nutmeg  appotiraiico  (nutmvg  liver).  The  liver 
celU  in  the  centre  of  each  acinus  are  fre({ueiitlyci>lore(|  by  little  gnin- 
uW  of  reil  or  hlack  pi^iient,  and  the  colU  at  tho  periphery  become 
fatty,  so  that  the  imliiicg  apiKianuK-e  i«  »till  iiioro  proiiotiueeO.  A 
liver  in  thii«  nmdition  i8  iiKitnlly  of  nietliuni  size,  hnt  may  be  tuniiller 
or  lui^T  tliiin  nonmd. 


i,-- 
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Fio,  lUg.— Cuaaxic  Ccnnmnoii  or  T«l  Ijirim    -.mu,.  ,■  i.i.r) 
Tlil^  triilnn  >hi><m  tnmipM*  •tmpb]'  <4  the  Utff  crtl«  m  Ihe  trnlrr  of  Uie  lobala.    a.  iUW(4 
vena  cnilrkU*:  A.  iliUIal  apillulH  Dllcd  wlUt  bJood;  r.  porMI  min  nvTmBdnl  hf  niM—illn  IM 
ale:  rf,  inUl  doct;  «.M(V|ihlBd  UweBila;  p.  oaarlj  uonual  Utdt  Uam*. 

When  Itie  congelation  is  lonj^-coatinuvd  the  >'einK  at  the  centre  of 
eaehncintis  nuiy  become  pennanently  dilate*!,  the  hepalie  celN  in 
their  inevilies  become  atrophied  {Fig.  v39),  so  that  the  centre  of  ciieh 
acinur)  conmstH  only  of  dilated  ntpillariea  or  of  thctwand  new  eonnec- 
livo  tdsBue  ;  or  the  dilatation  and  atrophy  of  the  liver  cells  niay,  in 
circumscribed  porliitns  of  tlie  organ,  involve  tiie  entire  acinus.  In 
lonR-continned  eoiijfi.viliiin  the  liver  is  usnally  miwIIit  than  nornia), 
and  may  be  t^lightly  r>>ugheacd  or  uneven  on  tho  suriace ;  Uit  it  w 
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KomvtiiiieR  ealat^d.  Tl>e  pe«niU»i"  nutme^f  apjiparance  may  bo  v<?rj- 
well  markiHl,  or  it  iiuty  not  i>e  ei>iiU-tit.  tlit^  or^riiii  Ih-ui);  i>f  n  (Itu-k-red 
color. 

WOfNDS,   RrPTCRK.   ASH   ll^IMORRHAGB. 

tVtmndH  tif  tJje  liver  may  inthure  ]uem<>tTlia^,  which,  if  life  dm- 
tiuue,  ia  followed  by  inttammation.  Serious  womicU  of  the  livor  an* 
luiually  fjital,  hut  rt-roveiy  may  occur  even  after  the  ilestructjim  of  n 
tMii^idtTabk!  iinHioii  of  tbt>  organ. 

Iiu2)ture  of  the  liver  may  bo  proiUnHJil  by  scvitrr'  ilinrct  coiitasion!> 
or  by  fnlbi.  It  iiuiy  bo  pnnhiotil  iii  children  by  artiBciul  delivery. 
The  rupture  usually  involves  both  the  capsule  and  ii  more  or  less  con- 
Kiderahle  portion  of  the  liver  tiiusue.  It  iii  commonly  accompanied  by 
lurgo  bei^morrliage.  and  is  usually  fata). 

H(eiiiorrhaijt\ — Kxtravasations  of  blood  in  the  fnibstanc©  of  the 
liver,  or  more  frequently  iK-nwilh  tht;  e«iw*»Ie.  ur-  found  in  now-bom 
children  after  tedioiw  or  f(>ri-iblu  liibfirs.  In  adults  hibiiiorrbaj^, 
except  as  the  resiUt  of  injury.  i»  uncommon.  Bxtrn%-asationti  of 
blood  are  sometimes  seen  iti  iu»lt^innt  malarial  fevers,  eape^-uilly  in 
tropit-nl  rliniatc!*;  in  wurvy.  purpura,  and  phoBphoniB  iMnsottinfi;: 
and  blocdinif  nmy  occur  in  and  about  soft  tnmor»,  ab«<c>o»»oti,  and 
ecliinococcus  cy«t«.  It  niiiy  alno  iweur  a*  a  result  of  tlirombosis  of 
the  hepatie  vein. 

LBSIONa  OF  THK  HKl'ATIC   ARTKRV. 

The  hepatic  artery  is  in  rare  caAes  the  seat  of  aneurisms  which 
may  attjiin  n  lar^pi  wxe.  Such  aneurisms  may  displace  the  liver  tts- 
ifiic.  ooiiipn'.ts  th(?  bile  dtict^so  tus  to  cause  jaundice,  and  may  mpturt> 
into  the  iitomach  or  (tbdoineii. 

Owing  to  it«  abundant  anastomoses,  eml^oli  of  tlie  branches  of  the 
hepatic  artery  usually  induce  no  marked  kwjons,  init  they  ttoiiietimex 
result  in  hwmorrhaBic  infarctions. 

LESION*  tiy  THK   POBTAl.   VKIS. 

Tfwonihaxi^,  KmhoUsm.  and  TiiJhimmatiftH. — T/frON)&ox»of  the 
braufhes  of  the  iioital  vein  may  be  produci«d  by  wenkcning  of  thecir- 
culatioii  fi-om  g^-neral  debihty — marasnuitic  thromOi;  by  prestiuie 
on  the  vcsstd  from  without,  as  in  cirrhoala,  tumors,  gall  stones,  diU- 
tntion  of  the  bile  ducts,  etc, ;  by  injury  ;  by  the  presence  of  forrtign 
niateriaU  within  tlio  vessel;  and  im  a  result  of  intlammation  o£  it^ 
wall,  or  of  embolus.  The  throinbiiM  may  form  in  the  veititcts  in  the 
liver  iir  Iks  propagated  into  them  from  without.  It  may  partially  or 
entirely  occlude  tln-m.  The  clot  nmy  become  organized  an  a  result  of 
endophlebilis,  and  a  i>ennanent  occlusion  of  the  vessel  ensue.     If  the 
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clot  be  ARimpIc,  non-irritating  one,  l«uUng  to  occlusion,  t)ie  code^ 
<jiieiK'(«  nro  usually  mure  iniLrkod  in  the  abdoniiiitil  viHconi  thiin  in 
tho  lin>r  itself.  Tlit-  branches  of  the  hepatic' ftrtt>ry  form  sufficient 
aniutotnoeee  to  nourish  the  liver  tissue  and  prevent  its  n«crosi8,  even 
in  complete  exclusion  of  the  portal  vv\n  ;  aiitl  if  occlusion  ix-cur  slow- 
ly tho  oix""  inwy  oontiiiui-  to  i>i'rfonn  its  functions.  Biil  this  oblil*- 
mtiyeformof  thrombosis  is  usually  attended  by  asriti^,  enlarfrcni^nt 
of  the  spleen,  dilatation  of  the  abdominal  veins,  and  tHiinctimes  by 
hatniorrhnge  from  the  stomach  and  inti>NlitKij|>. 

In  iiuothcr  cla-ss  of  CitHi-:*.  in  luldition  tu  the  local  and  mechanical 
effects  of  a  thnimbus,  tbert<  may  bu  □ecnitiv  changes  and  suppurative 
■nllamntation  in  the  walls  of  the  vcHsels  or  in  the  liver  tisHUe  about 
them.  The  thrombi  are  apt  to  soften  and  breitk  down,  ami  the  fnig- 
inenlB  may  Ik>  (liH^<^minated  through  tho  smaller  trunks  uf  liw  portal 
VWQ.  Ill  tliis  way,  by  the  distribution  thn^mgli  tlioeinnller  VMwels 
of  adisintvgrntcd  tlironibiix  fnmi  «  larKO  tninW,  or  by  the  introduc- 
ttiKi  into  the  branches  of  the  [x^rtAl  vt^^in  of  pundent  or  xeplic  material 
from  some  of  the  abdominal  viscera  or  from  wounds,  multitde  fod  oi 
purulent  inflammation  in  the  portal  vein,  and  multiple  absce«ises  in- 
volving tho  liver  tissue,  may  be  produced.  In  many  cases  the  pre- 
MDCo  of  bacteria  may  be  delected  in  the  iiitlummator>~  foci. 

Those  wift  tlin^mbi  of  the  jtortal  vein  and  tJie  aci-onii>Hnyin{(  pyle- 
phlebitis and  abscess  may  bo  chujhmI  in  a  variety  of  ways.  Ulcera- 
tion of  the  intestines  and  stomach.  absc'-sM-u  of  the  spWn.  Riippurati\'e 
indammation  of  the  mesentery  and  mesenteric  glan<U.  inlhtiumation 
and  uk>3ration  of  the  tnle  ducta  from  gall  stones,  indaiuniation  of  the 
umbilical  vein  in  infants,  may  all  induce  thrombi  in  their  nr^jiei'tive 
veins,  which  may  be  propagatccl  to  the  ]M)rtaI  v.>in  or  may  give  rii*e 
to  purulent  or  twpttc  emboli.  Twucnoosaro  r«conlod  in  which  a  6sli 
bone  in  the  portal  vein  induced  siippunitivo  inllfunmHtion  in  that 
A'eHsel.  One  of  the«<e  cases,  occurring  in  Bt^'llevue  Hospiljd  in  1'<U7.  was 
rci>«>rtcdby  Dr.  E.Q.  Janeway.  Male,  47  idWng,  after  a  four  weeks' 
illm^ss,  in  a  typhoid  condition,  with  leic<ms  of  sero-fibrinous  jieritoni- 
lis  and  chronic  diffu.*e  ncphritLs.  There  wore  numerous  small  ab- 
scessLW  i»  the  right  loU-of  the  liver,  two  in  the  left  lobe.  The  left 
division  of  the  portid  vein  cont«int>d  a  firm  retl  and  white  clot  o\-vr 
an  inch  long  ;  the  right  divisiou  was  liced  with  n  tinn  thrombus. 
The  walla  of  the  vem  were  thickened  and  c«ntaini-<I  purulent  thiid. 
A  fish  Uino,  two  inches  long,  its  cejitre  covered  by  a  tlirombiu,  hiy 
half  in  the  mt^tt^-nteric  and  half  in  the  portal  vein. 

In  cerUiin  cases  of  thr»mbosiit  and  iuf1ammati<in  of  the  jmrtal 
^*ein  the  cause  cannot  be  di»ciivvred. 

In  infanta  inlhuitmation  of  the  umbilical  vein  rmty  not  o«dy  induce 
infhunmatiou  of  the  portal  vein  and  abscesses  in  tiiv  liver,  but  nmltiple 
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ubscpiuws  in  ^'nrioUlt  parte  of  the  body,  and  acute  peritonitia  m&> 
induced. 

Rupturf  of  the  Portal   Vein,  with  fatty  dvgvnvration   of  it 
walln,  hai4  occurrod  in  h  few  instanctMi. 

Chrome  Endophlebitis.  with  athoroma  and  calcification,  mnyj 
occur  in  tlif  walls  of  the  portal  vein,  giving  rise  to  thmmt>oBfs. 

Dilatation  o/  Iht^  Portal  I'ein.  either  uniform  or  varicoso,  luay 
occur  til  various  parts  of  the  vessel  or  its  bmnehes.  It  inay  bo  caiued 
by  destruction  of  the  liver  capillaries  in  cirrhosis,  or  by  occlusion  of 
the  vein  by  thrombi,  tumors,  etc. 

THK    HKKATKr    VKIXS. 

The  hepatic  veins  present  lesions  similar  to  those  of  tho  piHtid  vein  ■ 
and  itH  lirancheti.  but  they  are  much  lesa  frequent.    They  may  be 
ditatetl  by  olwtrutrtion  to  the  jiai^sage  of  venous  blood  into  the  heart. 
'I'licy  Tnay  l)e  the  seat  of  ncnto  and  chronic  intljimm«tion,  and  sijft 
thrombi  tind  suppurative intlaininatiun  may  l)e  proiliiced  by  abscc«se»] 
in  the  liver. 

ATHOHHV   OP  TUB  UVEB. 

Atrophy  of  tho  liver  may  affect  the  entire  organ  or  be  oonfiiied  to' 
some  jJiirt  of  it.  Gciieral  atrophy  mny  otxur  in  old  age  as  a  senile 
change,  or  may  be  induced  by  starvation  or  chronic  exltausting  dis. 
easen.  The  organ  in  diminished  in  size,  is  usuidly  firm,  and  the  acini 
ap|x-ar  smaller  than  usual.  Microscopically  the  change  is  seen  to  Iw 
due  to  a  diminution  in  .sixc  of  the  livi-r  cells,  and  hand-in-hand  with 
thifi  there  oo<.*urs  frequently  a.n  wrcumulation  of  |>igment  ^ranulea 
within  the  atrophied  cells.  Tho  cells  may  entirely  disappear  over 
»'ircumrtcril)e<i  areas,  leaving  only  shrivelled  blood  veeaels  and  oon- 
uoctivo  tii<stie ;  or,  in  some  casen,  there  may  be  an  increntie  of  con-  i 
nective  tissue  in  connection  will)  the  atrophy  of  (be  ct^lls.  When 
much  pigment  is  formed  in  tin-  cclU  ihe  kwon  is  often  cjillwl  pigment 
atrophy. 

EsM-ntially  the  same  changew  may  occur  in  circumBcribed  portions 
of  the  liver,  as  the  result  of  pressure  from  new  connective  tismie  io 
cirrhosis,  frmti  luinon<,  hydatid.i,  amyloid  degpneratiim,  gall  8ton<'«, 
etc.  In  Htrophy  from  prewsurt-  tin-  liver  colU  are  apt  to  ben>me  very 
much  flattened  and  snuet-zed  together  as  Ihey  diminish  in  size. 

DECiBXERATJVE  CHASOES. 

Acute  Deijfimration  :  ParmchymatoHs  Degenttrnlion  {Cloudy 
Swelling), — In  a  variety  of  lu'iite  and  infectious  diseases — pneumo- 
nia, typhoid  and  typhus  fevers,  scnrhitina,  variob^  diphtheriA,  ery- 
Mpelas,  yellow  fever,  septic4»mia.,  and  in  ciTtuin  cnse-s  of  acute  aiu»- 
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mia  H\v\  pboHphonis  i>oi!toni»g — tlie  Uvit  is  sonnewhut  nwollen  and. 
on  aertion,  of  a  dull  y(illt>imh-(rray  oilor.  looking  »om<?whnt  aa  if  it 
had  \Ki-ii  boilml.  It  oontairui  \ws  bloixl  than  lutuul,  and  the  oiitliites 
of  the  lobulra  are  indistinct.  Microscopical  examination  shows  tho 
lesion  to  coniUHt  of  a  swelling  of  tlie  tJver  cells  and  an  acciiiniilation 
in  thent  of  moileratfly  wfractile,  finer  and  eofirsiCT  albmiiiDuuK  (gran- 
nies. Thow  ^runuk'S  may  di)*npp<?nr  and  the  cvlht  n>tum  to  tb^r 
noniiitt  cunditiun,  or,  lut  is  froquontly  the  case,  they  may  pass  into 
»  Condition  of  fatty  d^eneration.  Very  frequently  fatty  and  pareu- 
chyinjitons  dei^enerationH  are  associated  toj^etber. 

Small  areas  of  necrosis  of  Utct  cells  may  be  found  in  ovrtuin 
acute  infectious  diseases. 

Fntiff  Iiijiif ration. — ^In  the  normal  bumnn  liver  (berc  is  usually 
a  cerlHin  amount  of  fat  in  the  Uver  cells,  and  this  amount  varies  con- 
wdenibly  under  different  conditjona. 

The  gross  apjH-arance  of  |iftiIioIopical  fatty  livers  varie«  a  good 
dfiat,  depending  iiiHin  the  amount  ami  distribution  of  fat  and  its  lut- 
sociatioti  with  other  chaugos.  If  tlio  lesion  is  uneompUcated  and 
roiisiderablo  the  oi^an  is  increased  in  sia',  the  ed^es  rounded,  the 
consistence  firm,  the  color  yellowish,  and  the  cut  surface  greasy. 
The  lobules  are  enlarged  and  their  outhnes  usimlty  indistinct,  and 
the  blood  content  dirninished.  Tho  liver  is  increased  in  weight.  If 
the  amount  of  iufillniti'in  lio  moderate  the  outlines  of  U>e  lobultw 
may  l>o  inure  distinct  tlum  iu>utd  and  tho  ccntn-s  npjR-ar  iinusunlly 
red.  This  is  due  to  the  fact  that  tho  accuiuiibilion  of  fitt  usually 
commences  in  the  periphery  of  the  lobules  and  progresses  toward 
the  centre,  so  that  the  centre  appears  darker  by  oontrnst  with  the 
fatty  periphery.  The  h^sion  may  l>e  uniform  tfaroughotit  ti>e  organ 
or  it  may  occur  in  jiatches.  In  the  latter  case  tlie  Uver  has  a  mo*- 
tle<l  app(u)rari<-e.  irregular  yelKiwish  patelteii  altenialing  witli  tho 
brownish-red,  unaffected  portions. 

Fatty  infiltration  is  often  associated  with  chronic  eongestioD  (nut- 
vieg  lifer),  with  cirrhosis  and  amyloid  degenemtiim  :  the  ptctare 
may  tlien  present  consiiierable  complexity.  Fatty  livers  may  be 
stainotl  brown  or  grcenudi  with  bib-  pigment. 

Microscopically  tlio  Uvur  w\\»  are  stt'ii  to  contain  larger  Jind 
smaller  droplets  of  fat  (Pig.  Sio),  and  frequently  large  drops  of  fat 
occujiy  nearly  the  entire  volume  of  the  cell,  so  that  the  protoplasm 
may  bo  visible  only  as  a  narrow,  nucleated  crescent  at  one  side,  or 
it  may  disappear  altogether  (Pig.  241).  The  nucrosci>pical  appear- 
anfx-sof  course  \'arj-.  depending  upon  the  degree  of  infiltration  and 
tho  association  with  other  lesions. 

Fatty  infiltration  of  the  liver  may  occnr  as  u  rmult  of  ezc«e«ivQ 
ingestioa  of  oleaginous  food ;  in  chronic  alcohol,  phoiqtborus,  and 
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ar^Pliio  lMMi«i»iiti){  ;  in  criaiit  exhausting  clittt^nM-g  aixiimiMiiiicd  hy\ 
mtilnutrition,  as  in  [>iiliiit>iiary  pliUii^ii^,  climiiic  (lytK-ntt^rr,  i-to. :  anil  ^ 
under  a  viLrivty  ot  condition)*  which  vo  do  not  understand. 

Fat t a  Degeneration. — In  this  condition,  which  in  many  easier' 
cannot  he  morphologically  distint^iBheid  from  fntty  infiltration,  th» 
fat  is  believed  to  l>e  formed  hy  a  tranafomiation  of  the  protopUum 
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of  the  liver  cells.     The  fat  <lropli!ti«  are,  for  the  mtwtt  i>«rt,   very 
Muall  and  abundiuit,  though  tliis  i»  not  conxtant.     Fulty  dvgeneru- 
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tion  of  the  liver  cells  frequently  follows,  and  la  associated  with, 
cloudy  8W(;lUngundor  the  vamng  conditions  in  which  this  i>M.'ure. 
or  it  may  appwir  in  pntfoiind  anjemia  and  in  ncitto  ]>hosphonis  and 
arsenic  poisoning. 

Ami/loid   Degeneration  (Waxy  Liver).  — In  the  liver  amyloid 
degeneration  nmy  be  general  or  lo^-al ;  so  extensive  as  to  give  the 
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organ  very  charactoristJc  apponrnnccx,  r>r  8U  (flight  n«  to  bo  uiiroco^- 
nizable  vritliout  tho  did  of  the  ink'ru«t)pe.  It  mny  l>c  lusocinted 
with  other  lesions.  When  tJie  chitni^  is  extensile  and  gvnenil  Uio 
liver  lA  enlargnd  »ometimR!)  to  more  tluui  twice  ita  normal  size  ;  Urn 
edges  arc  tliickenud  and  rounded;  tho  surface  xmooth ;  the  tissae' 
tough,  firm,  iuuUuttic,  mure  or le!!8 trunsluoent.  uiid  of  a  browiUBfa"' 
yellow  color.  The  lobular  Btmeture  may  be  more  or  Iciw  indiatioct. 
or  it  may  become  very  evident  by  an  BKSocioted  fatly  degeneration 
of  the  poriplieral  or  oentral  oella  of  the  liibules.  The  tranaluoency 
and  [KV'uIinr  appMrnnco  of  the  tissue  may  be  lie^ttteen  by  (tlii-ing  off 
a  thiu  t^ectiun  luid  holding  it  up  to  the  light.     When  the  Ivsicra  i» 


TbpllfgfBWWdCTllirf  tlWI<»«»*«»JTiM'af<lKd 

lesa  oinKiderable  the  liver  may  be  of  the  u.sua]  edxe,  and  may  feel 
hanler  tlinn  normal,  and  here  and  thi-rea  trau.-<lucoDt  mottling  may 
be  evid<^»t,  or  tho  degeu^Tutii.)ii  riuty  bo  appiuviit  oidy  on  the  addi- 
tion of  staining  agontet.  When,  aa  ix  fr«|ucntly  thu  case,  it  is  a»- 
sooiali-d  with  nrrlHwis,  the  liver  may  be  tiinall  and  nodular,  and  the 
a))[fo;tntui^^  of  Uie  cut  surfaro  will  vary  grejitiy,  depeiidiny  ujcju  tlie 
character  of  th«  cirrhotic  clumge  and  Uie  presence  or  abo^co  of  fat- 
This  degeneration  u^tinlly  rommi^nces  in  the  walls  of  the  intra- 
lobular bloMi  vetuwls,  cnuwng  thorn  to  become  thiekencd  and  Iransdu- 
cent.  Tho  liver  (x>lUarow|tioe«Ml  by  the  thickoniag  of  tho  veaseU 
and  may  bonome  ptutiully  or  completely  atrophied  (Fig.  >49). 
49 
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It  18  stated  by  some  observers  that  the  liver  cells  may  alao  become 
waxy,  but  we  have  been  unable  to  find  them  unmistakaUy  tiiUB 
changed.  The  liver  cells  not  infrequently  undergo  fatty  metamor- 
phoBis,  Amyloid  degeneration  may  alao  involve  the  interlobular  ves- 
sels, and  in  advanced  stages  larger  and  smaller  areas  of  Uver  tissue 
may  be  nearly  or  completely  converted  into  the  dense,  refractilB  sub- 
stance which  in  its  arrangement  but  obscurely  represents  the  groap- 
ing  and  structure  of  the  affected  lobules.  Not  infrequently  atrophic 
or  fatty  liver  cells  are  seen  scattered  singly  or  in  clusteiB  through  the 
amyloid  masses.  In  the  affected  r^ons  the  blood  ccmtent  of  the 
liver  is  considerably  diminished,  or  it  may  be  nearly  eotitely  absent. 

Amyloid  degeneration  of  the  liver  is  usually  associated  with  a 
similar  lesion  of  other  organs,  such  as  spleen,  kidneys,  intestines,  etc. . 
although  it  may  occur  in  this  oigan  alcme.  It  usually  occurs  in 
cachectic  conditions,  as  in  chronic  phthisis ;  in  chronic  suppurations, 
especially  of  the  bones ;  in  RVphili?.  and  sometimes  in  malarial  poison- 
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Th.- plKiDKnl  lnChlBuprciiiK'n  waacautalacd  In  cells  lylDK  wllbin  the  Iitpf  i.'A|illlariea. 

iiig.      It  aivitsioiiitlly  occurs  una»80ciated  with  tiny  uf  the«)  con- 
ditions. 

PIGMENTATION   OF  THE   LIVER. 

As  a  result  of  Hc-vei-e  malariiil  j>i>{suiiiug  a  variable  amount  of 
blown,  black,  or  reddish  iiiymcnt  is  often  found  in  the  bUx>d.  This  is 
usually  mostly  talreii  up  by  tlio  lout-mytes  and  deiH>Hited  in  varioUB 
[wrts  of  tiie  body,  chiefly  in  the  liver,  B|)leen,  and  marrow  of  tht 
txines.  In  the  liver  it  id  usually  fouud  oucloawl  in  varioiasiy  shapeil 
cells  which  lio  gspi>L-iaIly  in  tlie  blood  vesst'l;?,  but  soint'times  in  the 
tissue  between  thom  (see  Fiy.  243).  The  liver  cells  frequently  con- 
tain bile  pigment,  but  usually  aro  free  from  the  melanotic  pigment 
cliaraeteristic  of  this  malarial  condition.  As  tlie  result  of  tiiis  ac- 
cumulation of  pigment  the  liver  may  have  a  dark  re<ldisli- brown,  an 
olive-brown,  or  bbtck  colter  (sometimes  called  bronze  liver).  Thi>' 
condition  may  Ia-  associated  with  various  uther  lesions  of  the  liver. 
dciK-nding  upon  tlie  iiatuivj  and  extent  of  whicli  the  organ  will  present 
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a  grout  viuioty  uf  uppeuaaoea.  Tliiu  tluiro  muy  Iw  f»t(y  i>r  waxy 
ilt!f^nenition,  cirrhofda,  chronic  congestion,  etc. 

Pigment  may  bo  found  in  the  conimrlivo  tissue  alonjf  the  portal 
ves8o]9  similar  in  chttrnct«r  ti>  that  which  occurs  in  the  hiti^  from 
Iho^inliulutiou  of  coal  iluxU  Tliiit  iiihalotl  pi(j:in«iit,  according  to  the 
researched  of  Woifjert.  <loubtlt.-!«i  tind^  (1'.'m^k«.s  to  tho  bUtod  and  in  Av- 
posited  in  the  liver  as  it  is  in  tho  spWn  and  hepatic  1ym]di  ncKli-M. 

Pigmentation  of  the  livt*r  cells,  which  is  to  a  wrUiin  oxtant  nor. 
mal,  may  l)o  greatly  irKrroaMHl  a.4  a  result  of  atrophy,  Idcjilizod  luemor' 
rluifre,  and  i>f  obtttrtictivn  jaiiiidiei'. ' 

Atrt^TK   YKI.I.aW  ATHOPHY  OP  TIIK   LIVKR. 

Thi»  dis>^^(uM>  i»  cluu-iH^tori»>d  atiatoniiuilly  by  a  rapid  diminution 
in  thu  itiiHi  of  th«>  livor  as  the  result  of  a  {^nmular  and  fatty  doi^'uura- 
lion  and  disintegration  of  the  Uver  ceils.  The  hver,  sometimes  with- 
in a  few  days,  inay  be  rwiuced  to  one-hjdf  its  noniial  saxft.  On  open- 
ing 'he  abdomiuid  cavity  the  organ  may  bo  found  lying,  concealed 
l.y  the  dtajihrngin,  close  against  tho  vertebral  column.  Tho  mntiunt 
of  dimiimtion  anil  tiii>  gi-nt-rai  apposritnce  of  the  affected  organ  do- 
jMrriil  to  a  oorutideniblo  extent  upon  its  previous  condition — i.e., 
wlwtthor  or  not  it  was  Ibo  seat  of  other  lesions — as  well  as  uptm  the 
dcgn«  of  degencnitive  change.  In  gem-nil,  if  tJie  legion  is  %veU 
marked,  the  liver  is  small,  flabby— sonietinu-w  atntort  Huctualiiig — 
and  t)ie  capsule  wrinkKyl.  On  i*f<'1ion  tho  cut  surfiwo  may  show  but 
little  trnco  of  lobular  struct  tint,  but  pre^wnts  an  irregular  mottling 
Nvith  gray,  oi'h re-yellow,  or  rod ;  MHnetimos  one,  sometimes  another 
cohir  pn*j(i>nderating. 

Microscopical  examination  shows  varying  d^rees  of  degeneration 
and  destrtiction  of  the  liver  ceilt^  Most  evidently  in  tlioso  |iarts  which 
liave  a  grayish  apiieanuice,  the  fmtlini-s  of  tho  c«^ll«  are  prt«erved 
and  the  p^o^)pblKn^  is  fillnl  with  htrgor  and  wnallcr  gntiinK«.  In 
the  yellow  p«>rtioiLS  tho  outlinM  of  tho  liver  cells  may  bo  protHrrvod, 
and  they  may  contain  var>Hng  qunntili<.>)(  of  Iarg«.<r  and  smaller  fat 
droplets  arwl  graitide»  of  yellow  pigment.  Or  tho  eells  may  bo  com- 
plolely  disintegrated,  and  in  their  place  irregular  collections  of  fat 
druplotrt,  pigment  gmnules.  ted  and  yellow  crj'stals,  and  detritus ; 
only  the  connective  tissue  an<I  blood  V(»u«e1s  of  the  originid  liver  tis- 
sue remaining.  The  red  areas  may  show  nearly  complete  alisence  of 
liver  celts  and  cell  detritus,  and  Romclime-s  irn^ular  rows  of  cells 
which  are  variously  intori>reted  as  K-ing  ncw-fonninl  gjj]  ducts  or 
proliferated  liv»r  cells.     In  ilu.-»o  ureas  it  appouis  to  be,  in  ptirt  at 
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dig  blood  gMmuMd  in  tiae  Teasels ' 
Sxt^ciises  tfag  raffiraaal  lim  ■  is  TiitTli  ■»  <1 ' 
cells  Rdembfisv  koenrvtis.     Ciysttb  cf 
90CDecci>es  f- jcml  iiUEninnded  ^ridk  tfac  cell  i 
the  fiva-  its  ikjc  dfmmiAed  m  woe. 

These  l?st.xs*  (4  ihe  G^a-  mn  fieqiiaillj-  ■■■■■liil  wjA  i 
ment  c(  tbe  sfie^a  MZki  poRncliTiiusoaB  dtgtneiatiop  ctf  tlie  Ud- 
D^  and  of  the  hc&n  miBcfe.  Xnhiple  Twiwilimn  msj' oocnr  in 
the  gBsnoinSessmal  canaL  kidnen,  HiMfr.  and  famgL  nia«  is 
osmll  V  markied  jaoodice.  Bod-shaped  bnctetm  and  tnkxncocci  faarv 
been  foand  ia  the  Knr.  hat  their  sigaificancg  is  dodbtfol ;  wb  hMtr 
not  been  able  to  find  them  in  Ae  cases  vrfaidi  we  haw  examined. 
The  cause  of  the  dian^e  is  nnknown,  and  It  is  dovbtfol  wlieCher  it  if 
a  diseaae  [«nnarili'  of  the  Hto*  or  an  arate  tnfectioas  diaeaae  with 
Incal  lesiondL  It  is  not  onEkdr  tiiat  more  tlian  one  form  of  kwn  U 
zroap^  onder  this  headine. 

CCFLAMVATIOX  OF  THK  UTBB. 

Acute  HepGiitis  (PanilRtt  Hepatitis;  Abecee«of  the  liTO"). — 
Parulent  or  snppiiranTe  inBammation  of  the  liv^  may  be  the  reoolt 
of  injury :  it  may  be  eecondary  to  inflanuaation  of  the  gall  dncts  or 
the  branches  of  the  portal  rein.  It  may  occur  as  the  resoU  ot  the 
presence  of  tumors,  parasites,  or  from  [Hopa^tiui  fit  an  inflam- 
mat'jry  proce^is  from  vithout.  as  in  ulcer  of  the  stomach  with  ad- 
no-i'T-^;  fj  ti.'-  livt-r  an>l  st-dcdary  iuvLilvement  of  the  latter.  It  is 
oft*n  (Hr>-'iiy  <iu(?  to  th<?  intr»iaf-tijii  into  the  organ,  through  the 
l-li!--!  v-r-:^!^  or  gall  (lui.t.<  or  other^rise,  of  bacteria.  Purulent  in- 
flaininafi.in  in  th<?^  livor  ulm'jst  always  ri^sults  io  abscesa, 

hixr'^i-  ai'^'t-sses  of  the  liver  may  bo  traumatic,  but  are,  for  the 
rm^t  luirt.  <]ue  !■>  uukuuw-n  causes.  They  are  not  infrequently  af^ 
s'^iat'.-"!  with  dy.-i<.-ntory,  and  may  then  be  due  to  the  conveyano' 
t!ir',u;^h  th*i  vtina  of  Sfpiic  material  from  the  intestinal  ulcers.  Thi-y 
mity  !»*!  fine  to  the  prescni-e  of  the  amiBba  colL  They  occur  most  frt-- 
<l'i"ntly  in  tn^|iic!il  climatr.-s.  hut  are  not  very  uncommon  in  the  tomjx^- 
ratozoii'--.  Tlifv  are  usually  single,  hut  there  may  be  several  of  tht'm. 
Tin  y  arc  sometimes  so  large  as  to  occupy  a  large  part  of  a  loW. 
Tln-y  aro  luost  fn-iiuelit  in  the  right  lobe,  hut  may  occur  in  any  p-in 
of  this  org;iii.  They  tend  to  enlarge,  and  as  they  do  so  they  ap. 
|)roiu:li  tins  surface  of  the  liver.  Here  the  contents  of  the  abscess 
iii;iy  \h>  discharged  into  the  peritoneal  cavity.  Store  frequently, 
iiownver,  an  they  approach  the  surface,  a  locahzed  adhesive  peritoni- 
lis  ensues,  so  that  tho  liver  becomes  bound  to  adjacent  parts,  and 
tliUH  tho  alH'vss  mriv  open  into  tho  pleural  ca^^ty,  or,  owing  to  a 
Mfmnd.iry  pli;iirisy  with  alhesions,  into  the  lung  ti.-isue.     They  may 
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opeA  into  the  pericardium.  They  may  open  exteniiiUy  tdrough  tlie 
aMomiiial  wall ;  iijto  tlie  atoinacb,  duodenum,  (.'oloii.  or  ix-Uns  of  the 
ri]iht  kidiioy  ;  into  tho  hepatic  veinsi,  portal  v«n,  veua  cava,  or  tpiU 
bladder  or  gall  duota. 

Tho  iMirly  stngv»  hi  tho  formation  of  tai^  abscesses  ot  the  liver 
arc  but  littlo  knowD.  It  in  probable,  liowcrur,  that  in  many  casee 
they  are  tire  menult  of  the  confluence  of  siniillLT  nb«c«i«»«9.  Their 
contcntd,  UHualiy  bad  smelling,  may  be  thick  and  yellow  like  ortii- 
nary  pus,  but  more  coniiiionly  thoy  ai'e  thin,  reddish-browQ  or 
grf<^?ni.-*h  in  color  from  lulmixturo  with  thv  pus  of  blood,  K^dl  jiij?- 
mi'iit,  and  broken-down  Hs"er  tissuo.  Microswopicii  exjunination 
kIio^vs  the  contents  to  conHiat  of  fluid  with  pus  culls,  more  or  less  de- 
generated blood,  degenerated  liver  celU.  fragments  of  blood  vusaeks, 
and  pigment  granules  and  cr}'Hljil».  The  walU  of  the  abiM^eBa  are 
usually  miJ^icd,  shreds  of  uecrolio  liver  tissue  hanging  frtwu  the 
tnUvBt.  Micrwcopicid  oxamimition  uf  the  livor  ti.ssue  near  tbo  ab< 
sceas  shown  infiltrution  with  pus,  fluttoning  of  tho  liver  culls  tr\vm 
pressure,  cloudy  swelling,  and  necrosis  of  those  Ipng  along  the 
cavity.  Bacteria  or  the  amceba  coli  may  be  present.  Liver  ati- 
8C«KSC!i  duo  to  Uie  presence  of  tho  amceba  coli  liave  oortain  peculiari- 
ti«*,  co»<!eniitig  wliirh  njforence  is  nuwle  to  tho  studii-s  of  Council' 
man  and  Lujieur,  "  Ainaibio  Dysuntcry,"  Johns  Hopkins  UoHpita) 
Reports,  V(J,  ii.,  p.  400,  ISSa. 

After  the  discharge  of  the  contents  of  the  aliscnss  or  witboul 
this  if  it  bo  not  very  large,  granulation  tiA8uo  may  form  in  tliv  wiill 
of  the  cavity  and  a  fibrous  capttulo  bo  produced,  enclusiug  tho  vod- 
lents,  which  become  tliickonod  and  often  calcan-xitis,  and  in  this 
condition  may  n>miuu  fur  a  long  time.  Or  the  oounective-rissue 
walls  may  approatch  one  another  and  join,  forming  a  fibrous  cica- 
trix at  tlic  seat  of  the  abscess. 

Several  large  abscesses  may,  one  after  another,  heal  in  this  way 
after  evacuation  of  their  oonlentit,  with  littlo  diniinution  in  tliu  size 
of  the  liver.' 

Abscceacs  of  tlio  livor  itccompimying  inilammatton  of  the  portjil 
vein  and  gidl  ducts  are  coniHdvnMl  cliwwbem  in  this  section. 

Small  inuUiple  mvlastalic  tibsct^ssej!  are  not  iafre«|u<»it  tn  py»^ 
mia,  and  are  called  pytemic  ab-tcestie^.  In  these  nherotsonc  we  can 
readily  study  the  various  stages  of  fonnation.  Suppurative  pro- 
cesses in  any  pari  of  tlio  iKKly— in  tbo  hcnd.  upper  and  U.wer  vx- 
tremitiee,  ete. — may  favor  tJi«  production  of  the  nonous  malcriala. 
which  in  most  cusos  ore  probably  ttSMOciated  witli  bocturia.  or  aro 
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bacteria  ttieouelvw.  TheWr  entflrinjr  t.lii>  circulation,  may  pass  the 
heurt  and  pulmonary  cupillariw,  witli  or  mtlioiit  iDduviut;  Ic^iuos 
in  the  lungs,  aud,  lud^^ug  iii  the  vwsclg  of  the  liv«r,  iniluce  ctrcam- 
acribed  necrosis  of  the  livtT  tixsue  and  suppiirutivti  iiiflammntion. 
Under  these  conditions  we  nwiy  find  on  a  i«x;tion  of  the  liver  Uirgvr 
and  sioaller  yellowish  or  gra^niUi  spote,  the  larger  of  which  may  be 
wift  and  present  the  usual  characters  of  al>8cef»o».  Th«  gmuller. 
which  may  not  be  lai'ger  tlian  a  pin':t  Iiead,  may  present  thu  utiual 
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consistence  of  liver  tiii»ue  with  tho  lolndar  stmcture  still  evident ; 
others  may  be  softer,  more  yellow,  and  surrounded  by  u  zone  of 
hj-penrmic  liver  tissue.  Microscopical  oxnmination  of  the  earlier 
stagi'-s  often  nbo^vs  the  blood  veassls  filled  with  micrococci,  scatlerod 
and  in  masses.  Around  these  the  liver  cells  arc  found  in  various 
stages  of  necrosis ;  in  many  the  nuclei  do  not  stain  and  tiio  bodies 
are  very  granular,  or  th©  entire  cell  is  broken  down  lnt<i  a  mass  of 
detritus.     About  theae  necrotic  Ulcts  of  liver  cells  pun  cclU  <.xtllect 
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and  often  form  a  zone  of  dentw  infiltration.  ThuK,  by  the  increaseof 
p«fl  pells  and  tiie  nwrosis  of  liv»ir  tiKsut).  stnnll  abaceases  are  formwl 
who^  contenUi  are  intt^niiiiigUHl  with  greater  or  less  nmnbera  of  Imc- 
tona,  which  mem  to  incTMiso  in  Dumber  an  the  process  goes  on.  By 
tbe  PonfliK'iiw'  of  Bmull  abiKiexHes  larger  onea  may  bw  formed, 
Deiitb  lU'iiHlly  ensueH,  however,  before  the  abscesses  attain  a  vfu-y 
large  size. 

Chronic  Iniersiilial  Hepatitis  {CirrhogiB). — The  moat  marked 
result  of  <-liri;uic  iiil«i-»lilinl  lK-)MilitiK  in  the  furniutiou  of  new  (^ouueo- 
tivc  liiwue  ill  Uio  livur.  Ttiu  chnructer,  amount,  atMltliatribution  of 
tbe  new  ti^ue  vary  givtitly  in  different  cases.  Secondarily  tliero 
are  usually  marked  cbimgea  in  the  liver  cells  and  in  tbe  blmxl  vo»- 
sels  and  gall  ducts.  Tbe  new  tissue  is  mti»t  commonly  formed  and 
.08t  abundant  iu  the  i)(.Tipbery  of  tlu)  lobuk-s  along  the  wM.-alle(I 
Lpsidu  of  Ql)»sou,  but  it  may  oxtund  into  tbe  lobulca  between  tbe 
Sver  cells.  It  may  surround  single  lobiiloi^.  or  more  fn«juently  larger 
and  smaller  groups  of  lobules  (Fig.  2-l-t).  It  may  o<-cur  in  brond  or 
narrow,  irregular  streaks  or  bands.  It  is  fre<iuently  more  abuiitbuit 
in  one  part  of  tlie  liv«T  tlinu  in  anolber.  The  new-formed  tissue 
tendt)  to  contriicl,  mil)  tbit4<.Njui{ironii»<.!by  prettnuru  tbe  enclosed  iitlets 
of  liver  tissue,  causing  tliem  to  project,  in  larger  and  smaller  nod- 
ules, from  tbe  surface  of  the  oi^jan.  The  liver  cells  may  be  flattened 
or  atrophied  from  pressure ;  or,  from  interference  ivith  the  porlal  cir- 
culation, they  may  atrophy  or  become  fatty  ;  or  tliey  may  Ix-eoiiio 
coloruil  with  bile  pigment.  Thu  varied  np|>onmuc«)  which  cirrhotic 
livers  present  to  the  naked  eye  depend  birguly  upon  thu  amount  and 
distribution  of  the  new  connective  tissue  and  upon  tho  Booundury 
changes  in  tbe  bver  cells. 

In  some  cases  the  liver  is  enlarged,  stmoetimes  so  much  so  as  to 
weigh  nine  or  ten  ]HMtnd!4,  the  surface  smooth  or  slightly  nnigb^ed  ; 
in  other  ciwi'*  it  may  bo  finely  or  coarsely  niHlular  on  lliesurfare.  It 
may  be  smaller  than  nonno),  Sometimes  very  small  )n<leed,  so  as 
tu  weigh  only  one  or  two  pounds.  Tliu  mirfncu  rmiy  tlien  be  vei;y 
rough  and  uneven  from  the  projection  of  larger  tmd  smaller  nodulm 
of  liver  tifLiue,  or  it  nuiy  be  i|tiite  smooth ;  or  tbe  organ  may  be 
greatly  dtstorlod  by  tiie  <'ontrHction  of  large  bands  or  masses  of  new 
connective  tisme-  In  t)«ctien  thn^ugh  cirrhotic  Uvcrs  tbe  new  tis- 
sue  may  not  be  visible  to  the  luiked  eye,  or  it  may  apiiwir  an  gray- 
ish, irregular  streaks,  or  btmds,  or  patchcii,  often  Hbar]>ty  outUtiod 
against  tbe  dark-red,  or  brown,  or  yellow,  or  grwonisb-yellow  paren- 
chyma. 

On  micniAcopicnl  examination  tho  new  cotmective  tissue  is  found 
in  so4no  canes  luoso  in  texture  and  containing  many  variously  shaped 
oells ;  or  it  may  hv  dense  and  contain  cou)i>aratively  few  ceHs ;  it  is 
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uKUHlly  quit©  vaaciilnr,  Not  itifnyiiMMitly,  wben  occturinK  tarir*"'?" 
between  the  lobules,  it  will  bo  fouuil  to  have  enercMiched  more  or  luas 
upon  their  peripheral  portions.  Very  frequently  there  are  found  in 
the  new  connective  tissue  cylindricul  ducts  lined  with  cuboidal  coUs. 
and  resembling  gall  ducU  (Fig.  2i5,  c) ;  or  irregular  rows  of  more 
or  leiN  cuboidal  or  polyhedral  cells,  which  look  somewhat  like  thelin-^ 
ing colls  of  the  mndium-idzod  gall  ducts,  or  like  alteri'd  liver  cells. 
Tiiebrftiichosof  the  hejiatio  anil  porUil  voin.-*,  particularly  the  latter, 
often  beeoDio  oblitcnit'>d  by  gm-s^toru  fn>in  the  new  otmuoctive  titmue 
or  from  cbronic  thickouiug  of  their  wallx,  90  us  to  seriously  interfero 
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Sbonlaa  a  portion  u(  Dm  nwltoii  iibbini  in  Fix.  Ml.  but  more  highly  auwBlllnd.   a.  poitlomoC 
llTCT  lobule*:  b.  DcntnmiHl  coDiiectlTt<  lliwus;  r,  k^H  ilucta,  apiiarTMly  >w»  tamtii;  4,  1 
mMlsIn  thr  m<w  ciMua. 

wdtli  the  functioh  and  nutrition  of  the  liver  cells.  The  bile  ductn 
also  may  become  obliterated,  ortbcreniuy  bo  oatarrbnl  infiiiiiimation. 
wpcciiilly  of  the  larger  truaks.  The  branches  o£  tlic  bepiilic  artery 
are  much  less  lialiio  to  alterations  than  the  other  vessels.  The  cap- 
sule of  the  hvor  is  usually  thickonod,  either  uniformly  or  in  irregular 
patches ;  or  its  surface  may  bu  rougliotUHl  by  larger  and  smaller 
papillary  projections.  The  liver  is  frequently  bonml  tA>  the  diaphragm 
or  other  adjaci-nt  organs  by  connective-tissue  adhcitians.  Amyloid 
aad  fatty  degeneration  may  be  uBsociated  with  cirrhoeis.    Cirrhotic 
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livers  Creciuently  h|]ow  un  unusiml  number  of  leucocytcnt  in  tb«  bloud 
TesselH. 

The  ohrttnictioii  to  tlio  [Hjrtjtl  <-irt<ulalioii  itiiluix'd  by  cirrfaoHiit 
uHunlly  giv<-R  ri.'*o  to  ADurnU^r  <.if  iMViindary  IwiiniH,  sirioo  collnteml 
cirt'iilfttioii  JH  mniiy  f»tablisht^(l  in  wifficioiit  dt.'^pioe  to  «lT<)ril  mti<.')i 
n.ili<.-f.  Tho  hivtuurrhui^itLl  Htid  vo«icHlvuui»iiiuy  begrMtly  ftilurgotl, 
anil  also  veins  of  communication  bHwven  QliiuwQ's  ciipsula  and  the 
diaphragmatic  vein». 

In  rare  cnsen  a  vri^-  ix-culinr  dilatatinn  nf  tho  ctitaneouit  voins 
alM>tit  the  tiinbilicni^  is  obwTvwl.  ThocnIargiHl  vtrina  form  a  circtilar 
n«t\vurlc  around  tlio  imibili(*tis,  or  a  pyramidal  tiiinor  alivnfi^idi.!  of  it, 
or  all  tilt)  roiits  of  tho  abdominal  wall,  from  the  vpigiutrium  to  the 
in^niinal  legion,  are  dilated.  This  condition  U  said  to  bo  produeed 
by  the  cunfi^onita]  non-cltwure  and  Hubeequent  dilatation  of  the  umbil- 
ical vein  and  its  aiuu>tom<»u>.'i  with  the  internal  mamnmry,  epigastric, 
and  cutaiieoiii*  v<?iti8.  According  t<i  Sa)i)w>y,  it  is  not  the  unibib'eal 
vi'in  whicli  is  tlilatwd,  but  a  v«^n  wlxich  accompauies  the  ligamentum 
tcn-n. 

There  is  vorj-  frwiucntly  also  a  dilalation  of  the  veins  of  the 
abdominal  wall,  which  has  a  different  csiuse.  It  is  produced  by  the 
pressure  of  ttie  Huid  of  ascites  on  tho  vena  cava,  and  is  found  with 
ascitMi  from  aiiy  cati.-a^  and  witii  nhdoitiinal  tumors. 

Afti-it<>s  i.-*  liiu  mwt  oiminou  secondary  Wion  of  cirrhosis.  It 
twiuilly  tie-ins  at  m\  utriy  mUigu  of  the  di^-a^!,  aii<l  is  apt  to  incniaao  ' 
cunittautly.  It  usually  prcKHnleu  anlema  of  Uie  twl,  but  botli  may 
appear  at  tlie  same  time.  This  fluid  is  of  a  clear  yellow  or  brown, 
green  or  red  :  it  is  sumetimee  mixe*!  with  shreds  of  fibrin,  imd  more 
ran4y  with  blotxl.  The  peritoneum  remains  normal,  or  bix^omee 
o))H4]ne  and  thick,  or  thore  may  bn  adhe^ioii.4  l>etiviHm  tho  visceTa. 

Thi)  itpkvu  i;*  vi-ry  fninifiilly  ctilarp'tl,  and  thu  cnlarjfi'im'nt  may 
hv  very  cnjiisidc ruble.  \\Tion  it  is  not  incroiiwd  in  size  this  wvius 
usually  due  to  previous  atrophy  of  theorgao,  or  to  fibrous  thickening 
of  its  «i])Bule.  or  to  htemorrhages  from  the  stomach  and  bowels  oocur- 
ring  just  bttfure  death. 

llie  stomach  aii<l  itilcslines  are  oft4>n  Mxmndanly  affected  by  the 
olnfltrucliitn  to  the  |>urt)d  circulation.  Pn>fn.-«)  liii-ranrrliage  from  the 
stouutch  and  intestines  may  wrcur  and  )V>mftimii*  causi*  sudden  dcalh. 
Tho  mucous  membnine  is  then  found  piilv,  or  congested,  or  with 
tucmorrhai^c  erosions.  Sometimes  the  blood  is  lnllltniti^<d  in  the 
coats  of  the  stomach  and  intestines.  The  mucous  na-mbnuio  of  tlio 
stomach,  and  of  tlje  witire  length  of  the  intestines,  is  frequently  tbi- 
seat  of  chronic  catarrhal  infiamination,  and  ia  sometimes  uniformly 
and  intensely  congested  and  coaled  with  mucus.  In  other  cases  both 
the  mucous  and  m».'<cuhircoat»arepale,  but  very  markedly  thickened.. 
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Cirrfaosis  of  tbu  livvr  U  not  iufroiiiivritly  iiccompaaied  bj-  chroaic 
diffuse  nepbritis. 

Tbe  causes  of  cirrhoiuB  are  imperfecly  understood.     Itisu  diseane 
of  adult  life,  but  exceptionally  occurs  in  chitdreu.     In  tidult»  it  seenis 
in  many  cJiees  to  be  directly  dependent  ui>on  the  continued  iugetitioR 
of  largo  ciuantitieR  of  strong  alooholic  liquors.     It  very  rarely  occiiral 
a*  «.  ixisult  of  bocr  drinkiiig.     There  are  muny  au^a  of  cirrbotds  for] 
wliich  no  (.'au»o  can  bo  discovered.     It  i»  probable  that  in  certain  ca-st-a  | 
a  dugunvration  of  circuuwcribod  arua^  of  liver  parenchyma  precodiMi 
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Flu   iM  — 8VPII11.ITIU  Ukhtitis. 
A  lo-callcid  miliar;  Eumina  (Tom  Uiv  Ifnr  oC  ■  child  wllb  ooiu:niltal  «rplillli^ 

and  probably  d^tonnines  the  new  formation  of  t^nnnoctivo  tuwue. 
Welch '  has  dc»crib«Ml  th«  occurrence  of  small  circumscribed  areaa  of 
filiroua  tissuo  in  (ho  liver,  replnoiiiK  liver  cells  mid  coutjiiniug  coal 
pigment.  This  rare  lesion  ho  has  called  cirrhosis  /lejmfis  anfhra- 
cotica. 

SyphtJitic  He/mtiti/i. — Chronic  intt'i-stitial  inflammation  of  tlw 
liver  very  frvKiimntly  rcMults  from  syphilitic  infection,  either  coD}^ui- 
bdly  or  in  the  li;t+;r  stages  of  tho  acquired  form.     It  may  occur  in  a 

'  Wttfli. "  fUrrliosia  licpatis  nnlbmcollcii,"  Johns  Hopkins  IIotplMl  niiUfiln.  Febni. 
wy  auil  Muxvh,  ItiSl. 
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diffuse  nuuiner,  new  connective  tiaaae  being  formed  either  botweoa 
Uio  lobules,  ot  wiUiin  tlium  between  the  rows  of  liver  cells.  The  now  i 
ansae  may  be  rich  in  ctAU,  or  doii.'^e  and  firm.  This  form  in  fre- 
quently »een  in  children,  and  cannot  be  diatingttisbiKl,  either  macro- 
»x)pi<:ally  or  niioroBCopically,  from  similar  forms  of  intenititJal  h»- 
|Uititi(i  from  other  i-auBee. 

lu  other  civwK,  particularly  in  children,  there  may  bo  uunH'roug 
nnull)^tumat»  (so-called  mi7iari/ 0ummo/a)  scattered  through  the 
hvor,  together  \vith  mi>ro  or  less  new  connective  tii^^iio  (Fig.  240).  In 
fidultJt  (fummata  are  usually  larger,  varying  in  sizo  from  that  of  a 
peu  to  a  hea'B  egg,  and  may  be  surrounded  by  larger  and  smaller 
irregular  zonen  of  ordinary  conni-ctivu  tissue  (Fig.   247).    In  still 
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othi-r  caw's  in  adulta  we  find  larger  and  smaller  dense,  irregular 
Uuid.t  or  iiiaNH^s  of  coiiiiwlivu  tii<i»iiu  running  tlirough  the  liver, 
drawing  In  tliocapttide  and  often  causing  greut  deformity  of  the 
organ.  Thusc  bamU  and  iniiMH>s  of  new  ti^nie  may  or  tnuy  not  on- 
doHe  gummatH.  either  Lirge  or  siuall.  These  deforming  ciL-utricoK, 
either  with  or  without  gummata,  are  very  cbaiBcterintii?  of  syphilitic 
in fl animation  of  the  Uver. 

Thin,  liko  the  8imple  interstitial  inflammation  of  the  liver,  may  be 
a><i*(^N'iii1<-d  nilh  fatty  and  waxy  degeneration,  and  with  atrophy  of 
the  |Mirenchyma  from  pressure. 

Tubercuiar  IIeptilitta.—Tbia  lesion,  which  is  lisunlly  necoadaiy 
to  tubercular  inflammation  in  some  other  part  of  the  body,  or  a  part 
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of  aoutfl  RPneral  miliary  tiil»orru!o«!s,  is  most  f  ro<iuontly  chnnurterized 
by  the  fornialioii  of  Lirger  aud  smnllor  miluiry  tubon.-les.  which  may 
be  eitli*>r  within  or  Ixitweca  the  livor  lobtilos  or  in  the  walls  of  the 
bilo  (iiiots.  Many  of  the  tubercle's  aro  too  small  to  be  seen  ivith  the 
uakod  vyv :  others  may  lie  just  v-isible  as  grayish  points ;  still  others 
tnny  !>«  from  one  to  three  mm.  in  diamnler,  with  distinct  yellowish- 
whit©  centres.  MicroHcupiral  esaiiiinatiDii  t^ho^vs  conHidomhkt  vuria- 
tion  in  the  stniotiiro  of  tJu*  tiilwrultrs  in  difFcront  cu^-s,  u»  woU  as  in 
the  namo  liver.  Sonio  of  thcni,  usually  the  smnllpr  onw,  conast 
simply  of  moro  or  less  t-ircimisorilK'd  collections  of  small  spheroidal 
oell8.  wliich  are  not  morpholofjically  distinguishable,  so  far  as  th« 
fonn  and  aminffement  of  the  cells  are  concemwl,  from  simple  inflain- 
mutory  iix-i.  or  from  tlio  diffuse  miisaes  of  lymphatic  tititaiie  which 
oc/nir  normally  in  the  liver. 

In  other  form.*  we  find  a  wcll-mnrkod  reticulum  with  larger  and 
eiualler  epliuroidul  mid  polyhodrtil  cells,  with  or  mthoiit  giant  cells. 
In  still  other  forms  there  is  more  or  less  extensive  cheesy  degenem- 
tJon.  The  larger  forms  are  conglomerate,  being  eomponwl  of  several 
tubercle  granula  joined  tiigetlior  to  form  ii  single  iioduLir  nia.'<s.  Thd 
liver  cell*  at  the  seat  of  tlio  tubercle  are  destroyed,  and  the  intenttitial 
ti.ssHe  anil  bbuxl  vesst-l*  cilhcr  dc«tri»yed  or  m«rgod  into  the  tubercle 
titssuc.  Ill  the  iK-riplien,'  of  the  tulK-rcles  the  Uver  cells  may  be  in  a 
conditioa  of  coaguUitiL>n  n«Krrosis.  and  the  tissue  round  about  may  be 
infiltrated  nnth  small  spheroidal  cella  There  is  in  some  cases  a  new 
formation  of  gall  ducts  or  of  structures  wliicli  n^semble  theee,  and 
wliich  ill  Iraiisverse  sections  lonk  considerably  like  giant  cells.  Tu- 
bercle bilcilli,  fn^'fjucutly  in  small  nninhcrs,  but  often  in  groat  abun- 
diuice,  may  bo  foimd  withiu  the  tubercles, 

TuberculoHJB  of  the  liver  may  bo  uHsociated  with  cirrhosiHr  waxy 
aii<l  fatty  tlegeneration. 

Much  more  rarely  than  the  above  fonn  there  are  founit  in  the  liver 
11)1111^  or  les.ii  nunicmui*  scattennl  tiilK-rcuIar  masses  from  the  si^u  of  a 
pe*i  to  that  of  a  wahnit  or  larger,  \villi  cheesy  centres  ami  usually  a 
new  growth  of  cotmective  tissue  in  the  [wriplicry.  Thi-**!  oo-called 
solitary  tubercles  of  the  Uver  may  bo  softened  at  the  centres.  Tn- 
Ijercular  inflammation  of  the  gall  ducts  may  give  rise  to  numerous 
watlered,  cheesy  iiimIuIcs,  -.at  large  as  a  peJi  or  larger,  which  may  be 
(softened  at  the  ceuti-u  and  eitnined  yellow  with  bile.  This  lesion  is 
rare  and  seems  to  be  more  fivxpicnt  in  children  than  in  adults. 

PerihepatHr's. — Acute  iufliunmntionni  tlie  serous  covering  of 
the  Uver,  with  the  formation  of  Gbrin,  may  occur  iti*  a  part  of  acut« 
genera]  or  localiise<i  peritonitiB,  and  over  the  surface  of  nb«cease«, 
tumors,  hydatids,  etc.,  of  the  organ,  when  these  lie  near  or  approach 
the  surface ;  or  it  may  be  secondary  to  acute  pleurisy. 
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Chronic  perihepatitis,  ixMuUing  in  tho  thickening  of  and  fomui- 
tioti  i)f  m-w  connective  tiMtue  in  juid  bcnwUli  tin*  riii»»*Hk<  of  Hic  livvr. 
mjiy  b«  ww-oiuiary  to  an  acute  inflHtniniitiun  of  tho  cupeiilu,  or  it  may 
be  cbntnic  from  tlio  l»>Kinnin(;  and  assodatwl  with  chronic  pleurifly, 
chronic  peritonitis,  ami  cirrhowa.  In  this  way  more  or  less  exten- 
aivo  u<lh(.«iui)!s  of  tho  livor  Ui  ailjai^ent  structures  may  )>e  foniuKl ; 
or,  by  contruction  uf  tho  ii«w-fomicd  coimvctivo  ti»!tuo,  cousidor- 
able  deformity  of  tho  liver  may  be  prwiuced.  The  cji{<»uk'  in  some- 
times unifonidy  thickeneil.  soitietimes  the  new  tisiiue  occurs  in  more 
or  less  Bhari>ly  circumscribed  patches.  The  luirfaco  is  sometimes 
roupheneil  fnwn  lilllo,  im-}rular  pn>i*vtingr  mastwa  of  oonnoctive 
tissue.  Aficnitt(M|Hciilly  the  iicw^fonuiil  li.-'.sue  is  usually  di^n.so  and 
firm,  but  it  may  bo  lo<»«!  in  texture  and  cixitain  many  colls.  Not  in- 
fnHiucntly  btuids  or  miifwei;  of  ojtiuectivo  tiiwuo  run  inward  from 
the  thick«n«<I  cjigiaule  between  the  »u]ioriicial  lobuUtM,  oattHing  local- 
ized atrophy  of  the  parenchyma. 

Hyperplasia  of  Lymphatic  Tifuiue  in  the  Liver. — In  Bome 
fomiH  of  leukemia  and  is<eudo-touk.-emia  ttio  liver  is  not  iiifn<<i|ueuUy 
enlarpitl  and  soft  and  b(*?<|>rinklcd  witJi  small  white  ii]M>tH,  or  slrt-jtkctl 
with  narrow  whitiitli,  irregular  hands,  or  of  a  diffuso  {^niylKli  (•■dor. 
Microaropioal  examioution  nhows  this  chnago  to  Iw  duu  to  an  ucco- 
muhiti^m  of  colls  resembling  leucocytes,  either  alon;;  tlie  p<jrtal  Teio, 
i»r  diffusely  through  tlie  liver  tissue,  or  in  small  cirL-umscribL-<l  masses. 
The  amount  of  accumulation  of  tJie»e  small  cells  varies  much,  but  is 
sometimes  no  great  ae  to  Niriotisly  cianpromiM^  the  Uver  cells.  The 
origin  of  thi^so  new  c^lls  is  not  yet  deRnifly  known.  They  may  Iiei 
and  (Ioubtli.'«>i4  in  jiart  are.  brought  to  tlw  *ir^n  through  the  |H>rtiJ 
vein  ;  but  they  may,  in  ptirt  at  least,  be  forinvtl  in  tlie  liver  ildvLf, 
pociitibly  from  the  capillary  endothelium. 

In  typhoid  fever,  small-pox.  scarlatina,  diphtheria,  and  meankM 
small  circumscribed  maases  of  cells  reaembling  leucocytes  are  some- 
timw  found  in  the  liver,  lying  in  the  meHhee  of  a  delicate  reticular 
fifiHUe.  These  an>  sometinu-s  calltil  miliart/  Itjmphinnata  ;  but  it 
should  bo  remeiidK^red  that  small  taitcM'S  of  iymphaiic  tissue  nor- 
mally oc(Tur  in  tho  liver,  ami  that  tut,  under  tho  aliove  condilionn,  an 
hyiH-rpljuga  of  the  lymph  no«les  and  spleen  \»  wont  tooc<iir,  tlii'^e 
fto-0)Uled  lymphomata  are  very  probably  normal  Htnu'tiire«.  wlii<.-li 
have  bi^»mo  more  prominent  under  the  conditions  of  diiM-jiM.*'  owing 
iKt  an  acute  inilamntat^try  cou<litiou  induced  by  absorbed  ptomaines. 
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TDMOBS  OP  THE  UVKB. 

Tumors  of  the  Uver  may  be  primary  or  Beoondftiy  ;  tJie  latter  are 
most  common. 

Cavernous  Angioniata. — Tbow  tumom,  OHually  small,  From  &a« 
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to  Aftoen  mm.  In  diami^tcr,  ani  tiicji<t  CDinmon  in  o]<lcr1y  persons 
and  are  of  no  pmcticul  sigiiitic-iuico.  Tlii-y  rniiy  bu  xitiinteil  at  the 
eurffUTC  or  urnl»Kl(k>iI  in  tho  orguti,  mid  ura  of  ii  diu-k-nxl  colur ; 
Komvtimctt  i«har[)ly  circumscribed  by  a  connective-tissue  cajwule, 
eomctimt's  incixing  imperceptibly  into  the  adjacent  liver  tisttueu 
Microscopically  tliey  consist  of  a  congeries  of  irrepubu"  cavities  (Pig. 
I3G,  pa^  200)  filled  witli  lilitod  jitid  fitKiiiiiatlycomnmnicatir>jf  freely 
witli  one  anollior.  The  wall*  of  tin.'  wivitics  coiisLst  of  connectivd 
tUsuo,  often  conttiiuiui^  smiiU  blood  vessels,  atid  are  somotimes  thick, 
Bometiines  lliin.  Tht-y  are  belicviHl  to  bo  foniietl  by  dibitatioii  of 
the  liver  cttpillaries.  mth  subsequent  thickening  of  thoir  walls  and 
atrophy  of  tlie  adjacent  liver  cells. 

Small  fibromata  and  lipoinala  have  been  described,  aaai»ofibro- 
neuroinata  of  the  sy  in  pat  lit- lie. 

Adeitomata  of  the  livnr  »n»  of  not  infrcquont  i»ociirrcnce.  They 
are  Minietimcti  smull  and  circumscribed.  soinL<tinic«  very  large  and 
multiple.  They  present  two  tolerably  distinct  types  of  stniettirv. 
In  one  form  tlie  tissue  presents  essentially  the  same  atructiu^  as  nor- 
mal Uver  tissue,  except  that  tlio  arrangement  of  tbo  cells  is  less  uni- 
form and  the  cells  aro  apt  to  be  lai^-r.  Tliwy  look  like  little  i»lctii  of 
liver  ti.tsne,  soiuotimcs  ctjctip!«aliiited  and  sometimes  not.  lyin^j:  in  the 
liver  parencliyina.  In  the  other  form  the  cells  are  1«M  like  livw 
cells,  are  frequently  cylindrical,  and  are  arranged  in  the  form  of 
irrejjidar  masses  of  tubular  structures  with  more  or  leas  well-dty 
fined  lumina.  'I'lii-.^e  tumors  ni-e  sometimes  Large  and  multiple,  juid 
in  one  case  di'scrilmd  by  Greenfield  there  were  metastiitio  tumors 
in  tJio  lungx.  ThoMO  tubular  adenomata  are  in  some  cttst^s  no  cluiwly 
similar  to  some  of  the  carcinuinata  as  to  be  scarcely  di»tint(uishable 
from  them,  and  seem,  indeeil,  to  merge  into  tbem. 

Carcinomtila  are  the  most  common  and  important  of  the  liver 
tumors,  and  may  b<»  primary  or  stMXiridary,  Frimarj-  carciuomats  of 
the  liver  jin>  pi-nbably  dcv<?lo|)cd  from  the  epithelium  of  the  gall 
ducts,  and  in  soiuo  viisos  are  arranged  along  the  hirger  trunks. 
Thoir  colls  ore  usuidly  polyhedral,  sometimes  cylindrical,  and  ntay 
bo  arranged  irregularly  in  alveoli  orfotni  more  or  less  well-defined 
tubuhir  structures. 

Secondary  carcinomnta  of  Ihulivcr,  which  aro  by  far  the  most  com- 
mon, are  most  fmiuoiitly  duo  to  the  di%<ei))innrion  in  the  organ  of 
tumor  cells  from  nircinomatJi  of  the  stomiich,  iuttwtines,  j)«n<-reas,  or 
gall  bladder.  But  they  may  be  the  result  of  metiwtasea  from  the 
miiMumi,  ttwophagiw.  uterus,  and  various  other  parts  of  the  body.  In 
secoudiu-y  carcinomata  the  cells  resemble  more  or  less  closely  the 
typo  of  those  fonniiig  tho  primary  timior. 

The  form  in  wliiob  the  carcinomatous  nodules  in  the  Uver  present 
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itionuielveH  in  subject  to  considentble  Turintion.  Sometirnnt  they  arfr 
rangle,  but  ranm  often  muIHple  :  they  may  be  vorj-  liirgis  or  90  wiiall 
a«t  to  be  soarcfily  \'liible  to  the  naked  eye ;  very  froqueiitly  numerous 
Bmoll  utxluloti  aro  gn)ti))ed  in  the  periphery  of  a  larger  cuacerotis 
inu8!(.  They  uro  t«oiiio1iiti<-»  ikt'ply  eiiil>i><ililod  in  the  liver,  aometimea 
they  project  from  tho  surface.  Tli«  liver  is  frt^iiif-ntly  enlarged, 
Bometimea  enormoutUy  bo.  The  noduUis  aro  usually  whitish  or 
yellowish  or  pink  in  color,  but  they  are  often  the  Beat  of  bsemot^ 
rhitf^H,  and  may  become  Rafteuod  at  the  centre,  forming;  cysts  filletl 
with  degenerated  tumor  tiHsuo  which  ia  often  mixed  mth  blood.  The 
noduli^  are  sometimci^  Imn],  mimettmea  itoft  and  almot^t  diffluent. 
FiUty  iK'geiieratiiju  is  f nijuont,  and  may  l>o  ox-iiloat  to  the  naked  »>yo 
ill  the  form  of  j'otlowish  streitks  or  pittolKw  on  tlio  cut  ^urfaoM. 
Owing  to  the  de^meration  and  {Hirtiul  iilMorption  of  the  contnil  por- 
tions of  the  tumors,  the  nodules  on  the  Hurfaco  frequently  present  a 
idiallnw  depresaion  at  the  wutre.  The  tumors  may  be  sharply  out- 
Uuod  Bgain.Ht  the  adjacent  liver  tiaaue,  or  may  merge  imperoeptihly 
into  it  They  may  bo  so  huge  or  numerous  as  to  occupy  the  grentor 
part  of  the  f  nlurffod  orgfui.  The  liver  ti.'tsue  in  tlieir  vicinity  sliows 
flattening  and  atrophy  of  the  livi^r  coIIh  from  prtMiure,  and  then)  mity 
be  infiltration  with  8mall  itphorr>idal  coUtt,  Tlw>  tumors  may  pr«8s 
upon  the  portal  vein  or  itx  bruncho)<i,  or  upon  the  gall  ductit.  and  thus 
seriously  interfere  with  the  functions  of  the  organ.  Sometimes,  how- 
ever, the  tumors  are  very  large  imii  abundant  witliout  causing  any 
apparent  detriment  t»»  the  livor  functions.  They  aro  not  infre(]uent]y 
KtjuuotI  with  bite.  Melanotic  carctnumuUt  «oin«timea  occur  in  th« 
liver.  moKt  f  recjueiilly  as  secondary  tumors. 

In  some  cases,  instead  of  forming  separate,  distinct  nodules,  the 
cancerous  growth  develops  in  the  form  of  a  diif use  infiltration  of  the 
oilcan,  so  that  the  often  greatly  unlitrged  ]iv<^r  is  irregolariy  mottleO 
witli  white  and  reddtsli-brown  masses,  and  may  then  somewhat 
rtwemble  Mme  fonn«  of  chronic  interstitial  hepatitis. 

Siirvomnta. — Sjiindlo-colled,  melanotic,  and  tvlangiectalic  sarco- 
mata m»y  occur  in  the  liver  as  secondary  tumors.  S<-condary  mgro- 
mata  and  ckondrotntita  have  altip  been  described,  but  they  are  very 
rare. 

CatmriuHU  It/mphangiomatn  have  been  de*«cribwl  in  n  few  casea. 
Cyats,  usually  of  small  siw-.  may  ix-cur  by  dilatation  of  the  bile  dueta. 
Thoy  may  he  muhiplu  and  contain  serum,  mucus,  and  degenerated 
epithelium.  Single  cysts,  apparently  tmcounected  with  the  gall  ducts, 
ar«  occasionally  found  in  the  connective  tissue  of  the  liver.  They 
may  lie  lined  with  ciliatixl  (-pitlieltum. 

The  liver  is  sometimeti  the  seat  of  larger  and  snudler  mtiUiple 
ej/ata,  varying  from  microsco|)ictd  size  up  to  that  of  a  pen,  luid  tKun^ 
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men,    />.  htnmettohinm  is  very  comuum  in  Ejcypt  ami 
occiii-riii};  in  ihy.  Mood  vess^s  of  tiiu  liver. 

PeHiastoma  denficutatum  in  thv  undeveloped  form  of  Peota- 
stoniii  tiuiiioidoit,  u  puroMtw  which  ialmbits  the  uwial  cavity  of  dogv 
mid  somo  uIIilt  otumals.  In  the  liver  of  maa  it  usually  occur*  in 
the  form  of  small,  rounded,  c-uluified  cysts.  The  cyatfl  iiuiy  contain 
fat,  catcan>ouB  matter,  and  the  remains  of  tlio  dvnd  |Minu<itvt,  among 
wliicli  tlie  hooklotji  may  be  found. 

A.tc(irin  lu}iii)ricoidt:smm\<Klimv:i  fimls  its  way  from  the  Intestines  J 
iutothc  bile  ducts.     It  nmy  cau^e  uo  disturbauvo  here,  but  iii  Home 
di»eft  the  wor)u.s  havo  been  present  in  largo  uumbera  and  caiu«od 


•occlusion,  dilatation,  and  ulceration  of  ilie  biliary  ))as»ng«M,  and  have 
led  to  the  formation  of  abscess  of  the  liver. 

pKoronpermia,  the  very  common  parn»ite  in  the  rnbhifs  livnr, 
has  been  fuimd  u  few  timc»  in  the  liver  of  man. 


THE  BILIAHT  PASSAGES. 

Catarrhal  1  njiammaliitn  most  frwjuently  attacks  the  lower  por- 
tion of  the  couinion  duct  and  the  ^all  bladder.  In  the  acute  form 
it  usually  leaves  but  few  cliauges  appreciable  after  deatli.  An  ab- 
normal ooatinji;  of  rniicu^.  and  8omi.>titnes  cougostion  of  the  blood 
vus.-^cls,  are  altnoi«t  thu  only  post-mortom  lestous.     Owing   to  the 
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swelling  of  the  muivuw  iiientbraiMt  and  tlio  nccurnuUtion  of  muciix  ia 
tlit^  Iiiiiioii,  tlio  duct!)  iiiny  \w  k^niiomnly  occluded,  but  thUt  occlu- 
siou  may  not  bo  evident  after  duitlt.  If,  however,  the  iiiflamtuatioa 
bc>c(^>inf8  chronic,  the  walls  of  the  biie  ducts  may  1)oc<Hiie  tliickeoed 
luid  their  liimina  inon^  or  U-ah  pemmnoiitly  ol>tttruol«<l.  In  coni^to- 
quencouf  this,  <Jili(t<iUon  or  tiloTHtioii  of  tho  bilu  ducts  iniiy  uukuu. 
TemiMranr'  obstruction  of  tlw  bile  ducts  inny  produce  marked  ^g- 
mentation  of  the  liver,  owin^  to  the  accumulation  of  pi^nent  {^ran- 
ulfs  in  the  liver  cells,  particularly  in  tile  vicinity  of  the  capsule  of 
Olisson,  and  jauiidioe  of  the  entire  bo<ly. 

The  ftall  bladder  may  !« indamed  by  itself  or  in  connection  with 
tiitltiiniiiatiiin  of  t bo  biliary  ]iasHa}(fti.  If  the  diittvuw  in  chronic  t lie 
wall  of  tlio  bladder  may  Ih>  thit;ltftn»?d  ;  polyftoUl  Bn>wtli8  may  oivur 
iti  ttie  mucosa ;  the  duct  may  bo  occluded  :  dilatJitioo,  ulcenilion, 
the  formation  of  t;all  iitone«,  calciGcAtion.  and  atrophy  may  ensue. 

In  flam  Illation  of  the  stomach  and  duodenum,  hvfwnpinia  and  tn- 
tlamiUHtion  of  the  liver,  cimcretions,  and  paraxiUKit  aro  tho  ukuuI 
tvtn)»c«t  of  catarrhal  intlainmation  of  the  biliarii'  pmwagoK,  but  it  may 
occur  without  tlioKi. 

Sttppurativf  and  CroujH>us  InJtamniatioH  may  attack  the  bili- 
ary pai«a]^  and  produce  iD&ltmtioa  of  pus  in  their  walls  and  puni- 
Icnt  fluid  in  their  cavities ;  or  flakcx  mid  tubulitr  cast^  of  dbrin  on 
tlu-ir  walls  ;  or  infiltration  of  their  walU  Mnth  fibrin,  and  con^-quent 
nlcH^^ration.  Tlii?«u  lui<ioiu(  occur  moet  frequently  in  oonoection  witJi 
obstruction  of  tho  bile  ductH  and  in  typhoid  and  typhus  fever,  pytB- 
mia,  cholera,  or  they  may  lie  due  to  the  extension  of  inflammatory* 
proceascs  from  without.  They  also  otrctir  uiiiier  unknown  <\)ndi- 
tions.  Suppurative  inHiuiiinatioii  may  produce  ptirforalious  of  llio 
diicts  or  bbuldvr,  with  osi.uipo  of  bile  and  peritonitis ;  or  fltttiilotut 
o[M'ninij;»  b*^twwn  the  giiW  bladder  mid  the  duo<ienum.  cobwi,  and 
tttomadi,  or  tlirou^h  tho  abdominal  walL  Or  thi>  intlamimition  nuiy 
eitend  to  the  Uver  tissue  and  produce  abscessee.  Under  the  latter 
conditions  we  may  fin<I  a  series  of  small  aliscesses  ranpod  alon^;  tho 
wtills  of  the  su|ipurating  f^dl  ducts.  In  more  mlvmioiHi  sl4t^es  the 
Rbecemes  may  become  lai^t  mid  conuitvmit^ilo  with  one  anotLuT,  bo 
thnt  n  con«idemblo  portion  of  tlio  liver  umy  be  oocupivd  by  a  m.'rio8 
of  oommuuicnting  cavities  with  niggod  walls,  contauung  pus  and 
detritus  of  liver  tissue  more  or  lesx  tinged  with  bile. 

These  abscesses  are  apt  to  contain  various  forms  of  bacteria,  but 
whether  they  always  or  frequently  stand  in  a  causative  relation  to 
the  lej<ioii  or  not  baa  not  !>■■»■»  ili-finiidy  i^MUtbliHlui). 

Such  alKwx-siWs*  may  Imsmiuc  mon?  or  less  completely  cuclotfed  by 
conn«^:tivc-t)M>fuo  walls.  Tho  porljd  vein  mar  also  becunio  inflamed, 
and  perforations  may  be  formed  between  it  and  the  Inle  ducta. 
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Cotislrirliona  of  the  bttiarj'  |uu«i«$;v0  may  aluo  be  prvKlucod  by  the' 

Constriction  and  Occlusion  toay  be  produced  br  ut^anmiatioa 
of  the  ducta  themselves,  by  new  prowtha  iu  tbeir  walls,  by  calculi  or 
paraaiteB  in  ibeir  lumiiia,  by  chaug(>»  in  tlie  bopatic  tit»ue  in  cbn>ui« 
and  acato  hepatitis,  by  anciiristns.  or  by  prct*9uro  on  the  duct  from 
without,  (w  by  tumurs  in  llw  liwtd  of  th«  punciriw,  otc, 

Thv>  obhu.'rutiou  of  tbo  Krtudlor  bili>  duct.t  pnNlticott  no  roArkml 
leeiona.  When  the  ductus  communis  or  the  bi'i»itic  duct  iis  ob- 
Btructed,  the  ducts  throughout  the  liver  are  frequently  dilat«d  and 
tho  liver  tiaiue  bile-stjtined.  Tlie  liver  may  undergo  atrophy  and 
tho  whole  KmIv  Iw  intensely  jnuiidio^.  When  the  cystic  duct  is  ob- 
structed thu  gull  bbiddvr  in  ililatcd. 

Dilntufiun  of  tho  bilo  duct«  i*  usually  produced  by  Ktrictures  ia 
the  ways  just  mentioned,  or  by  t-alctdi.  When  ciilculi  have  pro- 
duced tbe  dilatation  this  condition  may  sometimes  continue  aifter 
they  have  found  their  way  into  the  intesdnes.  Sometimes,  however, 
wo  m<3«t  wtb  Very  markts]  dilatation  of  tlie  bile  ducts  withnut  b^'ing 
ubio  to  mnko  out  any  pivi*ent  or  past  ol^tniotion.  Tiit-  dilatation 
may  affect  only  tho  common  and  hepatic  ducts,  or  it  may  extend  to 
tho  smaller  ducts  in  tho  liver,  which  aro  tliou  dilatod  uniformly  or 
i>ac<^ulated.  Tliey  may  contain  bile,  mucus,  or  calculi  Tbe  liver  ii 
at  first  enlarged,  but  may  afterward  atrophy.  The  gidl  bladder  may 
be  dilat*><l  in  rotisf«iueniX'  of  tibstruction  of  the  commwt  or  the  cytttio 
duct.  In  tho  latter  ciwe  it  may  reach  an  immense  sixe  and  form  a. 
large  tumor  in  tho  ubdominul  wirity.  The  ililatatiiin  ia  generally 
uniform,  tbe  bladder  retaining  its  normal  sluipi- ;  ^>mt;tim««,  bow- 
ever,  there  are  diverticula,  which  are  usually  producrod  by  colcuIL 
If  the  obstruction  to  the  hepatic  duct  is  ineomplet«  or  movable  the 
gall  blmider  nmy  contain  bile,  ami  often  calciiU.  If  tbe  obstruction 
is  complete  the  contained  fluid  uiay  gradually  lose  its  biliary  char- 
after  and  become  a  serovia  or  mucous  fluid  of  a  light-yellow  color — 
hyilrops  cyKlitlis  felhe.  TliewaUi*of  the  bladder  maybe  of  nor- 
mal thickness,  or  thinned,  or  thickened,  or  calcified.  If  tlie  o)»truc- 
tioQ  is  due  to  a  calcxdus,  this  may  pai<s  into  the  iutcstine  and  Uie  gall 
bbulder  be  suddenly  emptied.  Usindly  the  bladder  fills  agiun,  o\ring 
to  its  loss  of  (Mintractile  ]H»wer. 

Biliary  dnlculi. — Tlieso  bodies  are  of  common  occurrenoe.  They 
are  found  iisiiidly  in  the  gall  bladder,  sometimea  in  the  hepatic, 
cj-stic,  and  common  duels ;  less  frixpiently  in  the  smalt  dacts  of  the 
liver.  In  the  gall  bladder  from  1  ti>  7.wi»0  calculi  have  been  counted. 
They  varj*  in  size  from  that  of  a  pin's  head  to  that  of  a  hen's  egg,  or 
they  may  be  larger.  Single  gall  stones  aro  usually  spheroidiU  orovoid- 
al ;  when  multiple  they  are  usually  fattened  at  the  wdes  or  faceted. 
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Tlwy  may  be  compoaed  : 

1.  Principally  of  rAo/p.t/cr/«,  and  may  Tw  iif  pur©  white  color,  or 
liii^ti  witli  viiriuHi*  tslifiilc-s  of  ytJkiNv  or  lirowii  by  biJe  pigment.  The 
fmc'tiirod  tturftico  showit  u  radiating;  ('n,i(tuUii>e  structure. 

2.  Of  chole^erin,  bile  pigmcnf,  and  salts  of  calcium  and 
mwjneaium.  Tbe«e  are  UHUally  davk-colored,  brown,  ivt1(li»h-l>Iju.rlE, 
tir  gTfloii,  and  may  be  spheroidal  or  faceted,  smooth  or  rough  on  Uie 
Kurfaco ;  tlie  fnicturo<l  surface  is  usually  riidiatitig  crj-stallitio.  This 
iii  the  most  commou  fonii. 
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3.  PriiicijuUly  of  lu'le  pigment.  Such  calculi  are  ran>,  <iiiuiitly 
^rlulll.  very  djirlt-colort^,  and  not  nuniwoiiH. 

4.  Of  atlcium  carbonate.  Tlieae  nm  ran>,  hav<*  a  iiotlubtr  mirfnow, 
and  a  dmr  cr^'ntalliao,  not  milintiiig  fracture. 

Most  calculi  arw  funniil  aniund  a  wntnd  mii-w.  w^mctimm  calli'il 
the  n)ic1<;u>«.  which  nmy  tf^nsiitt  of  choloritcriii,  liilu  pifpi»-iit,  niucuit, 
or  opttht^'Iiuiu,  or  mure  raroly  of  some  Foreign  body.  TliuM  a  di-aul 
]H)ni]«itc,  a  iipedlo,  anil  fruit  »«■«!«  may  seno  as  niiclpi,  Tho  UhIv  of 
the  cidcuhm  may  bo  humo'r^m'ouii,  or  laan^llatetl.  fir  crj"sUdlim*. 

BUiaiy  calculi  in  the  gall  bUuldt^r  may  proiliioD  nu  sympt^Hiis  and 
only  be  di«!ovCT©d  after  deatli.  In  tho  httpatio  and  common  ductn 
45 
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tliey  iJiay  obstruct  the  How  of  bile  and  produce  fatal  jauntiice  ;  or 
they  may  pass  from  time  to  time  into  the  ijitestiue,  producing  biliary 
colic.  If  they  are  impacted  iu  the  cystic  duct  they  may  produce  dila- 
tation of  the  gall  bladder.  They  may  get  into  the  duodenum  by 
ulceration  through  the  Widls  of  the  ducts  or  gall  bladder,  or  in  the 
fuune  way  into  the  peritoneal  cavity.  Gall  st*^>ne»  which  get  intt>  thi^ 
intestinal  canity  usually  pass  oif  without  doing  any  further  injury, 
but  very  large  calculi  may  cause  occlusion  of  the  gut  with  fatal 
results. 

TUMORS  OF  THE  GALL  BLADDEK  AND  LARUBH  GALL  DUCTS. 

Small  fibromata  have  been  described  in  the  gall  bladder  and  in 
the  common  duct,  but  they  are  very  rare.  The  most  common  tumors 
are  carcinomuta.  These  may  be  priraarj-or  secondary,  and  pretsent 
the  usual  structural  variations.  The  cells  may  be  cylindrical,  poly- 
hedral, or  they  may  present  the  characteristics  of  colloid  cancer. 
Primary-  carcinomata  of  the  gall  bladder  and  larger  ducts  {Fig.  24fl) 
are  not  micommon.  Not  infi-etiuently  the  pancreatic  and  common 
ducts  are  bt>th  involved,  and  it  is  difficult  to  say  whether  the  tumor 
is  primary  in  the  head  of  the  pancreas  or  in  the  gall  duct.  The 
bladder  and  ducts  may  also  be  secondarily  involved  in  carcinomata 
of  the  stomach,  liver,  and  duodenimi. 
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In  studying  the  »lt4>ratJoiui  prcKlueed  iq  the  H[>Ieen  in  diRien.'so  it  w 
important  ti>  iK-iir  in  iniiirl  thu  (KK-ulinr  n>litUoD!t  tn  which  thii«  or^nii 
stands  to  thu  lil<j<>il  V(K<i«.-U  iin<I  to  tho  ciiriihktiuD.  .Vftt^T  pit;<siii); 
thn>ti)^h  thu  viLriouii  brimol».-8  of  tint  ttplciiic  urtery  nntl  tlie  ]imit«<) 
xyKtoinxof  ctipilluritKt  whiirh  ttrc  u»»ociiite()  with  it,  tlie  hluod  in  not 
received  at  once  into  venoiw  trunks,  aa  in  other  parte  of  the  body, 
but  ift  poured  directly  into  the  pulp  tii«tue.  In  this  it  Htvuhilas  un- 
der conditions  which  rwider  it  liable  to  Mngiuttiun  tuul  unduu  iwcn- 
iiitilntioTi,  before  it  is  tnkfu  u^tiiu  into  wull-<k-fin<Kl  v<^«»uls  through 
(Ik- o]wa  walla  of  thwtyivi'nioua  veiiw.  Mon>over.  thi'se  conditions, 
luitnraUy  unfavorable  to  luidiaturbed  and  rigorous  circulation,  nw 
reinforced  by  the  aeaociation  of  the  splenic  with  the  sluggish  aihI 
often  inteiTUpteil  portal  circulation.  Bi'ai-iiig  tliese  ooiisidemtiotut  in 
uiiiid,  it  will  Ih;  in  n  measure  pbiiii  why,  im  is  in  fiu.Tt  the  eoiw,  the 
spliwn  should  bu  more  liable  to  altunitious  in  sizo  ttuiii  luiy  other  or- 
gan in  tho  i)o<ly,  and  why,  aor^'iiig  aa  it  does  lut  u  sort  of  blood  liltcr. 
it  should  be  espei'ijiUy  susLieptiblc  to  tbe  inHuciitre  of  deleterious  nui- 
teriala  of  various  kinds  ^vhich  in  one  way  or  auotber  gain  access  to 
tbe  blood.  In  this  rt>»pect  the  relatioasof  the  spleen  to  Uie  bloiHl, 
and  of  the  lymph  nodes  to  thit  lymph,  present  suggeistive  anitlogiuL 

WOt'SDS,   Ml-PTI'RR,   ANI>  li^tUOKKHAtiR. 

M''oHH<is  of  the  spleen  ure  uaunll>'  aooompaiued  by  extensive 
IwmorrliiLge  and  are  commonly  fatal.  Dvatth  usually  occurs  its  tlw 
n-Kiilt  of  this  hiemorrhagp,  but  it  may  I>e  due  to  seoondury  inthtm- 
inalory  chiui^s.     Unfiling  and  re<'overj-  may,  however,  occur. 

Rupture  of  the  sple^ai  may  be  trauniatic  or  spi.>ntaneous.  lu  th4> 
former  caae  it  may  Ik*  <Iuo  Ut  dirtx't  violuntxi  in  (Ik*  region  of  the  or- 
gan or  to  injury  to  the  thorax,  falls,  etc.  In  certjiin  diM'^u^Ml  coIhIi- 
tious  thu  spleen  is  more  liable  to  rupture  than  when  it  is  normaL 
The  niptnre  usually  involves  not  only  the  capsule,  but  n  vaam  or 
lesa  considerable  portion  of  tbe  poreuchyma,  and  of  coune  leads  to 
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UwsmorrliJiBe.  Spontanoous  ruptiiro  is  niro,  but  may  <KTiir  i*»  th© 
result  of  rixoeasive  enlHrgvmeut  of  tlio  orgim,  wt  in  typlioiil  fcwr. 
iiiaUria,  etc.     aco  below— or  «s  the  reaalt  of  abscess. 

Hfxmorrhagi: — Aside  (nun  tho  oxWnsive  htemorriiages  from  iii- 
jurj*  lutd  rupture,  tho  itpli^u  inay  bo  tho  twat  of  small  circunwonlivil 
hwiuotrlutftcM  in  ^^arimw  infectious  dweanes,  althouj^b,  owing  to  thw 
pwuhjir  iliatrihntion  of  tho  bhxxl,  it  is  often  vorj-  difficult  to  distiii- 
gainh  bwtwwii  H.  incKleriito  jiitci-slitia!  hajmorxliugu  fiml  hj-poriuniJu. 


mSTUBBA.VOES  OP  THE  CIRCri-ATIOS. 

J,iMemia.— This  mny  bo  a-^wxiiated  with  guoaral  anflMnift,  but  it 
is  not  always  present  in  this  condition 


When  iniirkMl  and  uuiumo- 
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c-iated  with  other  lesiuiiH  the  Hpleuu  in  apt  to  be  diminUhed  in  size, 
the  captiule  morn  or  le^B  wriitlcled,  tJie  cut  HUrface  dry  and  lighter 
in  folor  thaii  nonnni,  lb©  trabftculffl  unduly  prominent. 

Ill  thi«,  tw  in  othiT  iiU«nitions  Biiiiply  of  tho  bluod  content  of  tlw 
8ple<m,  neither  tlK*jjn'<'"W  nor  micniscopiotl  iipiHiitniiifi-H  an-  (^^inictaiit , 
))ecan»e  of  the  rediittributioii  of  blooil  which  i*  apt  to  occur  in  the 
viscera  after  death. 

//f/ppj'(BMim.^T)m  may  he  pasaive,  oeourrinff  when  some  ob- 
atniction  ti>  tlie  portal  circulation  exists,  most  fre(}uently  in  cirrho- 
sis of  tbo  liver,  but  also  with  certain  valvular  lesions  of  tlio  hi-atrt, 
■'mphy^ieuia,  uUy,  The  splwn  is  onhirj^-d,  but  ustinlly  only  to  n 
moderate  degree.     The  capsule  is  apt  to  bo  tonse,  and  on  section  the 
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pulp  is  (lark-riMl  ami  inity  Imj  soft  or  firm.  Tlui  citveruouH  veius  mfp 
*lUateci  («ee  Fiy.  aSO).  UsmiUy,  wtwrn  th»  lesion  has  existeil  for 
MHiw  tiino,  there  in  a  thickening  of  the  tralxxruhB  iiuil  reticular 
f  rajiiework  of  the  (ipleon,  mt  that  they  am  iirtittiiiiviit  un  twvtion.  tii 
<>th<^>r  wonli^.  th<.>ni  M  n  i^hroriiu  intvretitiHl  ejiU'iiitit  follovring  tli^ 
chrunic  coiigiwtiun. 

Active  Congestion  of  the  ttple«n.  ^vhich  in  niostrasMw  is  sMUrwIy 
to  be  differentiatod  fnHii  some  foruui  of  acute  inflammation,  and 
]irobably  in  many  ca^es  U  a.-'iituciated  ^ritJi  it,  very  Creqiwntly  <wciirs 
in  a  Sfpoat  variety  of  itruto  and  iiifwctiiww  dii*«w(ifi.  such  ii»  t.v^)lloid 
fever,  pneumuniH,  diphtheria,  pyfomiu,  thu  ouinthtitnatu,  gU:,  The 
fpleen  ia  eularged,  the  capsule  tense :  on  section  the  pulp  is  boA, 
dark-real  in  (mIhf,  often  swelhng  out  from  the  cut  siirfai^e  and  con- 
omtling:  the  glomt^nili  ami  t^a)M>('llla^  Uniier  thcfttt  conditions  we 
may  tlnd  ihw  cavwnious  veins  duttoiuUtd  with  hlix"!  aixl  Uio  intor- 
utioes  of  tin.'  pulp  infiltntt^-Kl  with  a  variahlv,  i*oiai'tim«'«  lar^*  <|iuin- 
tityof  rednnd  whit^i  bliKxl  cells.  Or  wurnay  find,  in  iwldition  tuthis, 
an  increase  in  cells,  which  characterizes  ncut«  intluminution  or  by- 
]M^q)la.'iia  of  the  s])leen  {»«>  below). 

lit/arctitiHit  nf  the  Spleen. — Kmbolic  infarctions  of  th«  spleon 
an>  of  frwpiunt  ot^currciioi-.  Thyy  may  be  single  or  nitiltij>Ui.  xmall 
or  verj'  large,  somctiinex  occupying  luilf  i^f  tltc  oT^tii.  Thuy  arc  in 
^neral  i^proximately  \rcdgo-r«hupcd.  cornupuuding  to  thv  area  of 
tissue  supplied  by  the  occludwl  artery.  They  may  bo  liiemorrhagic, 
i.e.,  red,  t.r  ihey  may  lie  whit©  (see  (jage  Ci),  Infarctions, originally 
n-d,  may  l>eoome  white  aft«>r  a  time  front  changes  in  the  blood  iHg> 
niwnt.  They  ma>'  usii»dly  lie  seen  as  dark-re4l,  reddish- whiu-.  or 
whitv,  hard,  eumutiuii'H  slightly  projiH^tingantiutoa  tla'nurfiu^'uuf  tlK> 
organ.  Not  infnMjueatly  thu  cpntro  of  th«  infarction  is  light  in  color, 
tvhile  the  peripheral  zone  is  diirk-rml.  A  layer  of  fresh  Hbrin  i* 
Homotinwn  seim  over  the  surface  of  the  infarction.  The  general  as 
well  as  tlie  inicroHcopical  ajipearauces  which  thi*y  present  dejiend 
largely  upon  the  ag«i  of  the  iufarction.  In  the  rarlior  atages  th<* 
htumorrbagic  iufurvtioim  prt-j^ont  little  more  under  the  micrusscope 
than  a  compact  nuuw  of  nil  blood  tx^lU,  among  which  may  be  seen 
the  compressed  necrotic  parenchyimi.  Th«  wliilc  infarction  may 
show  at  Hrst  in  a  general  way  the  usual  splenic  structure,  hut  the 
■■ntire  tissue  is  in  acinidition  of  ouagulation  nectxwia.  The  tissue 
may  diKinti-gmto  and  xofli-n,  and  lie  more  or  loss  oompletely  ab- 
Horbed,  with  or  without  fatty  deg«-itenition.  A  tana*  of  inflamma- 
tory tissue  may  ap()CHr  an>und  tlic  infnri'tiun  imd  upon  the  capt^ule, 
and  this  tissue,  liecoimug  denser,  assumes  the  chamcters  of  ci«itri- 
cJal  tinue  and  contracts  around  tbe  unabtMirbcsl  remnant  uf  the  in- 
farclkm.  so  that  Anally  nothing  may  be  left  but  a  dwuv  iua««  of 
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fibron.1  tiHsu*-,  which  fninh-ritly  limwjt  in  tho  Btirfuce.  oftumn^;  ir 
or  lo-ia  ili«t*)rtioii  of  tint  urgmi,     Thi»  cicHtrix  may  be  pigmented  ■ 
white. 

If  the  omboUiH  be  of  an  infectaous,  irrimtinn  natim-,  iti  mldition 
to  itH  mechanicul  cfiEects  there  may  be  iHti[>]iiiriitii>n,  (irim);r(-iK\  and 
the  formation  of  abscess.  There  may  Itc  iwrforatioii  of  thv  capsule 
and  fatal  peritonitis. 

IN'FI,AMMATIOS. 

Acule  HtjperpktaHc  SplmHis  (Acute  Splenic  Tnmor).— Tho 
conditions  under  which  Ht-nte  inflammation  of  tlio  sjilocn  occur* 
have  already  been  meiitiontwl  under  active  lij'jterimiia,  with  whioli 
it  is  usually  atisociated.  It  is  a  freqmuit  though  not  a  contttjint  ac- 
comjianiintMit  of  tho  amite  uifectious  difM?»v*i-!*,  and  !*ccnw  in  all  cascH. 
to  be  a  swMiidary  Wsion.  Tlio  spleen  is  enlarged,  »umctimes  to  two 
or  ttire«  timti-i  its  normal  size.  "On  iwction  the  pulp  is  soft,  often 
almoKt  diffluent,  imd  projects  ujwn  the  cut  surfuce.  The  color  i* 
hometimes  dark-red,  sonietiineti  grayisJi-red,  or  mottled  red  and  gray. 
The  trabocuIiB  juid  ghimoruli  ;iro  usually  connwled  by  tho  swollen 
and  -tofttiiiiHl  pLilp,  Uit  tht;  gtoiiifnili  are  si^netimes  iiiiuAuaUy  promi- 
nent. 

Micro^L'opicfil  examination  shows  the  timrWeil  increase  in  sixe  to 
be  due  iu  part  to  the  ljypera>mia:  in  part  t'»  a  KweUing  and  incnwiso 
in  tho  number  tif  cells,  soiiietiniea  of  the  pulp,  sometimes  of  tlic 
glonienili.  or  of  hotli.  \Vc  find  larp*,  ninltinticleiatoil  rtOU ;  cells 
re.sombliiigthvovoidal  and  jiolyhodral  txdUof  tiic  pulp,  but  lurgier 
and  n-ith  evident  <livisioii  of  tho  nuclei.  Cells  n.-sembling  leuco- 
cytes nuiy  be  pi-esent  in  large  niunbers,  and  larger  and  smaller  cells 
in  a  condition  of  fatty  <legeueratiou,  or  containing  pigipent,  are 
often  seen.  The  elongated  oella  lining  th©  cavernous  veins  may  In- 
MWolleii  or  inci-eaj^tfii  in  number.  Not  infrequraitly  larger  aiul 
smaller  celU  are  found  which  contain  ntructures  looking  likw  red 
blo<id  cells  or  their  fi-!iginentt<.  In  suiiie  ca-«es,  ]«irtieiilarly  in  ucur- 
Ifitiiiii.  hyjK'rphuua  of  the  glomeruli  in  a  pmminenl  feailure.  In  some 
<;ases.  iiartietllarly  in  typliUK  and  reeurreut  fevers,  liie  wlU  of  the 
glomeruli  undergt)  marked  degenerative  ehange»,  so  that  they  may 
form  small  soft*-ried  areas  l<n  iking  like  little  abscesses.  Small  ne- 
crotic areas,  often  iwsociatwi  with  localized  suppuration,  are  twine- 
timott  found  in  typhus  and  typhoiil  fmer,  scarlatina,  etc.,  and  inwy 
1)0  duo  to  infections  emlxjli.  An  tho  primary  dijiea^ie  runs  ita  counw- 
the  !4Wel1irig  of  the  spleen  subsides,  tho  capsule  tippean*  wrinkliHl. 
the  color  lioconips  lighter,  and  sometimes  the  or^pui  reinHins  for  a 
long  timer  ("^  pcrmjinently.  small  and  soft. 

The  cause  of  these  marked  changfs  in  the  spleen  in  infe«^tious 
dioeaiies  is  not  understou<I.     It  seems  probable  that  they  are  due  to 
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thfi  lo<lg:iiKnt  ii)  Iho  orgHH  of  »ome  (leloterioua  matendU  wliicii  liave 
fomiil  aivfss  tr)  ilic  hl.HMl.  Whether  tb«(ie  nrnterbtls  tiro  bwtwriji,  or 
jinHlucM  of  till'  life  (>roce»*<»  of  liacteria,  or  something  uiiliroly 
Hpnrt  fn>m  thi<w,  wo  do  not  in  many  cages  know.  Bacteria  have, 
iiitltKHl,  in  many  c-HM'<;  Wen  found  in  thoorgiui  uml*-r  tUt'serondi- 
tiuns.  but  by  no  means  H-ith  the  frequency  iind  iilmiiiiiUK-o  wlucb  the 
commonness  and  prominence  of  the  lesion  would  lead  >w  to  expect 
if  it  were  in  nil  catm<  due  to  their  presence. 

Huppurntire  SpienHii  (Splonic  Ah«<"es8). — Small  abeceswen  may 
bo  found  iti  the  Mpkifn  as  the  rcnidt  ot  niinuie  infectious  emboli,  and 
thetie  may  ctmlewe  to  form  lar|^>r  aVii<«'(^'i!M'« :  but  larger  and  «mdlor 
ttbsceHBcs  may  form  in  the  spleen  without  wvitivnou  of  tlu'ir  embolic 
oriffin.  Boinetimes  tlie  entire  parenchyma  is  o<>nvcrt<>d  int»>  a  soft, 
necrotic,  purulent  mA!«ii  snmiuniliMl  by  the  capUBl<\  It  m  riifo  for 
sini]>le  infarctioni*  to  nwult  in  ulimi-rus  hat  it  does  occaaionally  occur. 
AbfM»i*!*  of  thw  ttpleen  may  <xvur  fr\>m  thn  prt>|Ki^tiou  of  n  suppti- 
rativu  inAimiimitiou  to  the  orgtm  from  adjaivnt  |uu-ls;  from  peri- 
uuphritic  ahsceeaes,  ulcer  and  carcinoma  of  tho  Htomach,  etc.  Ab- 
sceoMa  of  tho  spleen  may  ojion  int*!  the  periton«d  cavity,  inducing 
fatal  peritonitU,  or,  owin^  to  an  adht-^tivo  iutbmimatiou.  th<>  o|x'nin}; 
may  occur  into  tho  |Mii<t-|KTitiiiii:Hl  ti.<M)e,  into  the  pleund  C4ivity. 
lung,  sroinmrh.  int^'^tineM.  or  it  nmy  oix<n  on  the  surface.  On  Uin* 
other  hand,  Iho  (.■oiitents  of  the  alMct-Mi  may  dry,  ahrinb,  and  be- 
iiimo  vncapsuliitod  and  calcified.  Abscwwwt  njay  oofur  in  ulcera- 
tive endocarditis,  pyiemia.  tj'i)hoi<I  fever,  and  more  rart^ly  in  iuter- 
niittent  fever,  and  under  a  variety  of  other  comlitions  whosw  nature 
in  unknown  to  us. 

Chronic  Indwativfi  Splenitia  (Chronic  Splenic  Tumor). — Tboiw 
may  be,  an  w«  have  ulrvndy  »et>n,  »  m«w  fonnation  of  connecti^-e 
tiiwue  in  tho  Hpkwn  a«  n  result  of  chronic  conp^wtiim  or  infarctions, 
or  ulxHit  hImcoswm.  But  there  is  a  more  difFuiM<  fDnnntion  of  con- 
nective tiiauo,  usually  in  tho  nature  of  an  hyporpltutiit.  which  o<n 
cunt  under  a  variety  of  ronditioiLt,  and  is  now  imtrkcd  and  extcn- 
wve.  and  agiun  comparatively  ill-di-tiiied.  It  is  always  (uwocLatM 
\vith  more  or  le-ts  exlerpii^'e  rhaiifp^is  in  tlm  parenchyma.  In  its 
most  marke<l  fonn  it  in  found  in  chronic  midarial  poisoning,  and 
imder  thea«  conditions  it  miiy  bo  found  not  only  in  iK-rsons  who  have 
suffered  frt>»i  n'[HMitod  attacks  of  intermittent  fever.  but  also  in  those 
who  havo  not  tliu«  suffered  but  have  resided  in  malarial  n^gions. 
The  enlarged  spleen  is  often  called  "ague  cake."  Similar  coudi- 
tions.  though  usually  les^  marked,  may  occur  in  congenital  antl  a>- 
qiliped  syphilis,  from  ]in>li>ngol  typhniil  fever,  and  ad  a  n>Mtilt  of 
acute  hyperplastic  splenitis  from  nuious  causes,  and  idi*u  in  leuknnnla 
and  paeudo-leukromiA. 
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'I'lirt  gniss  apiK^itranoM  uf  the  Hjiloeii  in  i-Iii-ouii;  luiliimtiTe  Hplenitis 
vani-!<  gruatly,  lx>tli  iti  tlit>  taza  of  tJie  or^j^an  and  in  Ui«  Appettranoe  of 
ihu  suction.  Tlie  8|il<ion  iiuiy  bo  enormously  eii1ur|^  or  it  may  be 
oE  about  iiuniiKl  hv/m.     It  is  lutuully.  howvwr,  ouLtrged.     The  caff- 
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Fid.  Sil,— ClnKwti:  txiMiajiTVB  Spusrrin. 

Showing  nwellliij  or  prolifrrttiion  *tlhe  linlnit  CTll«o(Ui««n»niou«  wiiin. 

stild  is  usually  mure  or  lt!»s  thiclceiieil,  fnx|iioiitly  tiiiuvuiily  tto.  The 
cunaiiiteiice  is  usually  coiiMderably  incrooaiMl.  but  this  is  not  always 
llie  case.     The   rolor  iimi  ajipiiamiKN)  of   tbe  cut  8urfa<.'<e  proient 
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very  prominent :  the  trabecule  are  in  some  cases  nearly  concealed  by 
tbe  pulp  ;  in  others  they  are  larn**.  prominent,  and  abundant,  so  that 
tbe  nurface  in  c^^)«sed  in  all  liin.-cliinj!*  by  an  intt>rlaciii|j;  network  of 
iHTondor  and  narrower  irr«giilar  bauds,  between  which  the  red  or 
brown  or  blaokiTih  pulp  li<^«t. 

Not  leM  THriixl  uro  the  microecopicnl  appearances  of  tbo  spleen 
under  ihe»&  oonditionx.  In  one  claas  of  ca^a  there  is  more  or  1««8 
uniform  hyperplasia  of  both  pulp  and  inl^^rstitial  tiaaue.  The  paren- 
chyma cells  are  increased  in  sizi^  and  nunibiir;  th«re  may  b«  swell- 
ing and  proliferation  of  thu  lining  cvlU  of  the  otvcrnuiis  veins  (nee 
Kig.  £r>l).  Tbn  reticulum  of  tlic  pulp,  m  well  «8  that  of  the  glom^ 
ruli,  and  alsi^i  the  tmboctdre.  are  thickened.  In  onoth*^  cliMi)  of 
ciuK>i4  the  tliickcnmg  of  the  reticular  and  trabecular  tissue,  either  uni- 
formly or  in  patcbcH,  is  the  prominent  feature  (Fir.  2ft'i),  while  tbe 
changes  ia  the  pulp  are  rather  secondary  and  atrophic.  In  both 
forms  irregular  pigmentation  in  fnxgiunit,  th(*  pigment  inarticles  being 
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Hhnvtnit  Uilrk«nln(  ef  th*  trsbmnlar  D«t««rk  of  tb*  fiUp.  irtUi  plicnmitsUcia  «f  tht  patp  (wlh. 

deponted  either  in  the  cells  of  the  pulp  or  glomeruli,  or  in  the  new- 
formed  interetitial  ttsaue  (t^g.  253).  PHnally,  there  are  all  intcnne- 
rliato  foriiLH  of  induration  Ix'twcen  these  <loHcribe<l,  and  tbe  changes 
are  by  no  nieiuis  uniform  in  the  smmc  organ.  When  these  spleens 
lire  largo  they  are  li(ii>le  to  displa^^vmcnt. 

S!/f>kilitic  Splenitia. — This  Imion  may  prv«ont  iti*elf  (u  nn  in- 
durative process  due  to  tbe  formation  of  new  connective  tissue,  and 
present  no  distinct  morphological  charactoriutics.  In  rare  cwaps, 
however,  gmnmata  may  he  present  in  connection  with  the  new 
ilhrous  ti.isu<* ;  then  tbe  nature  of  tlu)  lenion  becomea  evident. 

Tuheri-iilnr  Sfiienia.t. — Thin  Iwion  is  wioondary,  eithw  to  tuber^ 
cuUr  inllitmimttion  in  soino  otlicr  putrt  of  the  body,  or  is  ihn  result  of 
the  general  infection  in  acute  general  miliary  tuInTculoitis.  ITic  tuber- 
cles may  Ix'  very  numerous  and  still  inviigble  to  the  naked  vre,  or  they 
may  be  just  visible,  or  as  large  as  a  pin's  Iteail  or  tberoub(iiit«.  an<i 
very  tliickly  strewn  through  Uie  organ  or  sparsely  scattered.  In  other 
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casc»  tho  tiibL-rclt^s  »rt>  Utr^r,  sunivlJiiiuA  as  htrge  as  a  pea,  and  tliey 
aro  then  uMuallj-  not  very  uimii>ruim.  Microscopically  they  prewent  tho 
usujil  variety  ot  stmctui-o,  sometimes  as  simple  tubercle  grtmuUi, 
sometimes  as  corifflomerato  tubercles ;  they  may  consist  simply  of  n 
collection  of  tunall  spheroidal  cells,  or  there  may  ho  hu'gerjKiIyiiodml 
cells  aiul  giant  cells  with  a  welUdeflned  rotioulutn.  Chftcsy  di'gwnc- 
mtiun  occurs  under  the  usual  coTidtUonit.  Tulx>rcIo  Ijiwilli  are  usu- 
ally pnwetit,  particuhtrly  in  tliv  more  acute  furnui,  Komi-tiiiies  in 
small,  sometimei!  in  enormous  numbers.  They  seem  to  he  wspecially 
abundant  iu  acute  t^neral  miliary  tuberculosis  of  children.  These 
tubercles  iimy  be  formed  in  the  (?lomeruH.  in  the  walls  of  the  smaller 
arteries,  in  the  pulp  tissue,  and  in  tlie  trabecuhe  and  capsule.  Owing 
to  the  peculiar  cliaract«>r  of  tht>  splneu  tissue  tho  earlier  stages  are 
not  readily  wcogiiiKwI,  since  »iimp1e  collections  of  sniali  sphcnmlal 
cells  aru  not  di^itinctly  oiillincd  agiunxl  the  numial  titMUu.  Tbcru  in 
frcquoiitly  a  inudcrate  sw«.>Iling  of  the  sploen>  ovrinj;  to  byperwmia 
and  hyperplasia  of  the  piireiichj-ma. 

Pen'-Hplenitia. — .-IcK^c  inJliimiiuUiim  of  the  capsule  of  the  spleen  i 
may  occur  as  a  part  of  a  genentl  or  locaiixiHl  pi'ritonitts,  or  as  a  t»*  i 
suit  of  lesions  of  the  si)lii:'ii  itself,  such  as  itifarctJon^,  alwces-tusr  and 
acute  liy|H>rp|jitttic  intliuumation.     Under  tli««i>  conditions  a  fihrinoas 
pellicle,  with  moiv  or  lew  pTis,  may  Ik*  formed  on  the  biirfiice  of  the 
organ.     Chronic  perisitlenitis,  resultintc  in  the  production  of  new] 
connective  tissue,  either  in  patches  or  as  a  more  or  less  general  tliick* 
ening  of  the  capsule,  is  of  frequent  occurrence.     It  may  follow  acute 
iiiflammation  of  the  capsule,  or  Xv.  a  |inrt  of  gi-iieml  or  localized 
chronic  |)eritomtii«.     It  is  common  In  connection  with  chronic  iudura- 
tivQ  splcnitiii,  and  it  may  occur  from  unknown  causes.     Sometimes 
the  capsule  is  three  or  four  mm.  in  thickness  over  a  considerablt; 
area;  sometimes  very  small  noduhu-  thickenings  or  papillary  projec- 
tions occur.     As  a  result  of  this  process  adhesions,  sometimem  very 
extensive,  may  fonn  between  the  spiiwn  and  adjacent  pgirtn.     The  | 
thickened  capsule  is  somotimes  inure  or  hws  extensively  calcified. 

Allffratiotm  of  f  he  Spleen  tH  Leukcemia  and  Pseudo- Leukaemia. 
— Tliu  le^uoiis  of  tho  Hplucn  are  lAwuntinlly  tho  same  under  both  i>f* 
thc«e  c^inditioiis.  Thoy  consist,  in  general,  of  an  hyperplasia,  .'uimc- 
times  most  marketl  in  one,  sometimes  in  another  of  the  structural 
elements  of  the  organ,  but  usually  they  all  participate  in  the  altera- 
.tion.4.  The  changes  which  occur  in  tlieearlierstagr^t  are  but  little 
known.  The  gross  apiKdirnTiccs  of  the  spleen,  as  we  And  them  in 
persons  dying  of  eitlier  of  the  above  ditHsisea,  pnis^tut  coosiderahle 
variation.  They  aro  usually  enlai^d  and  Bomutimc»  are  ten  or{ 
fiftseo  tiim.M  the  normal  size.  They  are  usimlly  hard,  but  are  some- 
times  of  tho  ordimiry  cjitsistenco,  or  softer.     Tho  capsule  is  usually 
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tUckened  and  rough.  The  section  of  the  cpWii  may  ho  of  h  uitifonri 
•lurk-red  color,  but  it  in  more  fn^(uoiilly  tnotUt-d  n-<I  ikiid  gmy. 
Sometimes  tlie  glomeruli  are  itioi)ii.sjticiiini!>,  hut  tUvy  am  vury  ofloii 
enlai^ied  and  proimnont.  They  iimy  bo  two  to  four  mm.  in  diameter. 
and,  owing  to  ita  infiUration  of  the  artorinl  Khetiths  with  Ij'mph  coUs. 
uiay  apjieiu'  to  the  nakml  eye  as  grayish,  round  or  elongatetl  hodiee, 
fUTuiiged  along  branching,  interrupted,  grayish  Btreaks.  The  trabe- 
culu  may  be  greatly  thickened,  aa  aL'to  the  roticiihini  of  the  pulp,  so 
as  to  be  evident  to  tl»o  naked  eye.  Jirown  or  hliii::k  ]tigiiit-Mt  nmy  he 
collected  around  tho  ghtnuinili  or  in  the  pidp.  Hicmorrhit^o  infnrc- 
tion.<4  or  circutiuicnbod  oxtntittsationit  of  blooi]  mjty  further  cmnpti- 
CAtu  th»  pictura 

MioroBoopically  the  api>earaiices  are  eirtaeutiatly  tJio  name  as  those 
above  deecribed  in  acute  hypt-rpla.tia  mtd  in  chronic  iuteredtial  sple- 
nitia,  depending  upon  the  Htago  arnl  variety  of  the  dinvaw).  Owing 
to  the  grt-at  si/o  whioh  )<»irio  of  th<-M>  KptiN.'!!)*  attain  tlicy  lif  linhle  to 
displact^niciit,  and  tlK-y  iiuty  inU-rfoti'  by  pn^i^wuni  with  Iho  fiin<-tii>n» 
of  neighltoring  orguiut. 

HEtiENKKATIVE  CUANUK8  IN  THE  HfLEKK. 

Atrophy. — The  spleen  may  become  atrophietl  in  old  age;  as  a 
result  of  prolonged  cachexiro,  and  in  ooiiiiiMittion  with  profound  and 
persistent  anreinia  ;  or,  moni  nuxjly,  fnwn  unknown  winmis.  The 
capsulu  may  l>o  wniikli-d  (uid  thickened,  the  color  pcdi;,  the  trahc-culu 
|>romiuent,  the  coostxteDoo  increased.  The  cliange  l^  largely  in  tliu 
pulp,  whose  parenchyma  oolU  are  decreased  in  number. 

Amyloid  De'jcnfraf ion. — This  de^enerHtitm  nmy  affect  tiio  gliv 
itieniU  or  tlte  pulp  tissue,  or  l)otii  tog^'lhi-r.  When  conflmHl  to  the 
glomeruli  the  i^plwn  may  or  may  not  bo  enlarged,  and  tho  cut  sur- 
face i*  more  or  leiw  abundantly  Bpriuklod  with  round  or  elon^pttod, 
trnn^uoent  bodies  resembling  oottiuderuhly  in  general  appearance 
the  grains  of  boiled  sago.  These  are  the  waxy  glomeruli.  Such 
dpleens  are  often  calU<d  "sago  spleens"  (Fig.  Vti).  Micr<.»oopical 
exiuninatiuu  ^howit  tlmt  the  degenfrnlion  is  ci>nfined  to  the  walls  of 
the arleriejt,  capitluric^.  luid  n^^ticulum  of  the  glomeruli,  withatrt^hy 
and  ditfappt^tanuico  of  tho  Ij'mphoid  cclbi. 

In  other  ciisuK,  either  with  or  without  involvement  of  tho  glo- 
meruli, there  is  waxy  degeneration  of  the  blood  resseU  and  reticu- 
lum of  the  pulp,  which  may  occur  in  patches  or  be  geuend  and 
ntoroor  le<*8  excessive.  If  tho  alteration  is  general  and  consider- 
able tlio  spk-en  in  enhtrgisl,  itit  edgi-s  rounded,  its  consistence  iu- 
crMWxl.  On  i*wtiou  it  ap]>oura  tnuiniuiN'iit,  and  lh«  distribution  of 
the  degenerated  are<i«  may  be  readily  eeen  by  holding  a  tliia  ftlice 
ap  to  tJie  light     The  spleen  may  be  olono  affected,  or  there  may  W 
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Himilardflgeaieratioua  in  otber  orgauii.  The  general  ooiiditiotu;  tiuder 
which  thk  lesioit  occur!),  and  the  methods  of  staininti;  a>id  Ktod}*t]i{{, 
are  given  on  page  80. 

Piffmeiifntion  of  the  spleen  may  ijccur  as  the  result  of  the  dc- 
oompovtitionof  hitunuglobin  in  tho  or^m  under  a  great  vai-icty  of 
conditionit :  thus  after  biunorrhafpe  infarctions,  small  multiple  liomt- 
orrhaget;,  acute  hypcrplaistio  BplenitiB,  etc.  t>r  the  pigiiii'Dt  may 
be  anthracotic  and  be  brought  to  the  orgaoa  from  tlio  lungn  or 
bronchial  glanda  {nee  page  85).  Bile  pigment  may  almi  hu  dcpoeitetl 
in  the  HpUn^n  in  jaundice.  The  pi^nneiit  may  lie  in  the  wolU  of  thi- 
smaller  artcrit^M,  in  the  colls  and  n^ticnlutn  of  tliv  pidp,  or  free  in  the 
latter  ti^^tue,  or  in  the  follicles.     It  is  u^utdly  quite  unevenly  di«- 
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tributed.  Thp  pigimml  may  bt-  n?d.  brown,  or  black.  According 
to  Weigert  antimitotic  iiijfment  may  bo  winictinn^  scon  with  the 
naked  eye  in  the  periphery  of  the  glorat»nili  ns  djtrk  cn-jux'nts. 

Primary  tmnora  of  the  spleen  are  nipo.  Small  Jilirvmata.  sar- 
coiaata,  and  cavemouK  ahgiomata  sometimes  occur.  Sarvomata 
anil  vaivinomaia  may  occur  in  the  .ipleea  secondarily  either  as  mc- 
taetatiu  tuniiPFS  or  h}'  ■.-xtension  from  »ome  ailjacent  part,  as  the  stu- 
mach.  Dermoid  cysts  are  descriln^d,  but  are  rare.  Other  lui^er 
and  smaller  cysts,  whose  iiwHle  of  orijpn  i«  in  most  casea  ol»cur«, 
not  infrequently  occur. 

l-ARASITKS. 

PentantomUTH  denticulatum  is  not  infrequently  found  in  the 
spleen,  usually  onciipiiubLted  and  calcifloil.      Cysticercus  in   rare. 
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Echinocoecus  is  wcasionally  fouwl,  aiul,  if  (he  cysM  aro  larf^  or 
uumeiuuK,  mny  t-muio  muri'  or  li.')«  vxUfiiKivn  atmphy  of  tin.'  ori^iiii, 

Various  fonasof  bacteria  have  been  found  in  tbe  splec-u.  Micro- 
cocci have  been  found  in  pyiemia,  snmll-pox,  ulcerative  endocar- 
ditii*,  diphtheria,  and  tinder  othi^r  conditionn.  The  Barillus  anlhra- 
cis  occura  here  in  antltmx  ;  tlio  Bitcillus  iuherculonis  in  tuberotilar 
inQammaUoa ;  and  badlU  have  been  doM^ribMl  in  typ)ioid  fever. 
Spirochiele  Obermeieri  may  be  foond  in  ralapMiog  fevvr. 


MALFORMATIONS   AND  DISPI.A<:RHKKT!i. 

Tlie  spl«en  may  b<!  absent  in  iw-ophalous  monsters,  and  with  de- 
feotiTe  devolopniont  of  oth«r  ab«i»ininiil  viscn'ni.  V«ry  rarely  it  is 
absent  in  persons  who  are  otlier\v-i»e  perfectly  developed.  Snuill 
RCcetHory  ^leewi,  from  tbe  size  of  a  hazelnut  to  that  of  a  walnut, 
are  not  infrequent.  They  usually  lie  close  to  the  Bpleen,  but  may 
be  considorably  removed  from  it ;  thus  tlioy  have  been  found  em- 
bedded in  the  hf>ad  of  tlie  pancreas.  Two  splettns  of  about  iiiual 
xizn  have  been  obsorrtil.  The  form  of  tbo  Dplet-n  is  subject  to  con* 
wderaliKt  variiition.  It  may  bo  made  up  of  sewral  distinct  lobuB. 
It  iiiiiy  Im  di)<pIacod  congenitJiUy  or  as  the  rc^«iUt  of  disetLSo.  It  may 
bo  oD  the  right  side  in  transpociition  of  the  viacera,  Aa  the  reeuti 
of  con(^nita]  defocts  in  the  diaphragm  the  spleen  may  bo  found  in 
the  thorax;  or  in  dofit'ient  cIii«iureof  the  abdomiiud  wall  it  may. 
to(p>thor  wiUi  otlier  alxloniinid  vittcera,  bo  found  oulsudc  of  the  body. 

Tlie  Hpleen  may  Ix:  pre«»ed  dotvawanl  by  any  iritrnvtAO  In  tlie  con- 
tents of  the  tliomx.  It  may  be  faiitenod  by  adhesions  to  the  ooncave 
surface  of  the  diaphra}^,  bo  th:it  ita  longjf  axin  tH  nearly  horizontal 
iniilead  of  vertical.  Itmay  lie  diitpIu'N'd  bycbangoHiu  thooontenta 
of  tbe  abclomioa]  ca\'ity.  If  Uie  org»ui  is  tucrctucd  in  xize  it  fre* 
quently  becomw  tillfil.  vo  that  ita  lower  bonier  rvticbes  the  right 
iliac  re^on.  If  the  ligament;!  are  too  long  cungeuitally.  or  if  tbev 
are  lengttienetl  by  tracliiai,  and  if  tbe  organ  ia  at  the  oume  time  in- 
cronsod  in  weight,  it  may  become  very  movable.  It  may  sink  down- 
ward, with  itn  hiltis  turned  upward  ;  or  it  nuiy  be  nitated  on  ila  axin, 
and,  owing  to  toniion  of  the  vessels  thus  produced,  the  or^fan  may 
atrophy ;  or  the  pressure  of  the  ligaments  and  veaseU  across  the 
duodenum  may  cause  occlusion  of  tbo  gut. 


TITE    P.VJS'CTiEAS 


>  disensea  of  the  pancreas  bo  fur  as  we  know,  with  a 

.xt-eptious,  to  he  of  little  pra.  nportance  :  that  i«,  they  do 

often  give  rise  to  Byraptomsot  vseor  cause  death,  but  the 

Q9  are  found  in  the  btKiies  of  pert,vy..8  dead  from  othor  diseases. 
1  probable,  however,  that  in  many  casra  their  appjirent  iiisigiiifi- 
fe  is  due  to  our  latrfc  of  knowledge  o£  the  iuterferenoe  irith  funr- 
'  which  lesiona  of  the  gland  indiice,  and  to  tho  incomplete  exami- 
n  of  the  pincrwiB  which  is  bo  common  at  aiitopsit's. 
reinnrrhiige  into  the  substance  of  tho  pancreas  may  occur  as  the 
t  of  injury  ;  in  tho  h;emorrhagic  diathesis  ;  in  connection  with 
ular  diseases  of  the  heart  or  iul<;rforence  with  tlie  pi»rtal  cireula- 
;  or  in  connection  with  extensive  fatty  degeneration  and  fjvt 
necrosis  of  tho"organ.     Such  hasinorrhages  may  he  minute  or  exten- 
sive.    Si.>ver;il  cJi-tes  of  Biiilden  death  are  recorded  in  whirh  the  onlv 
discoverable  leaiun  wad  an  extensive  luemorrliage  into  the  substance 
of  the  gland  and  the  tisMue  about  it.     In  these  cases  it  has  been  as- 
sumed that  death  was  caused  by  interference  with  the  heart's  action, 
through  pressure  on  the  solar  plexus  and'  semilunar  ganglion,  but  it 
may  be  due  to  other  causes  (see  below.  Fat  Necrosis).     The  hemor- 
rhage may  be  mo<ierate  and  limited  to  the  pancreas,  or  it  may  ex- 
tend into  the  subperitoneal  tissue  for  a  considerable  distjince. 

Hemorrhage  of  the  pancrejis  may  be  associated  with  acute  in- 
flammatory changes  and  with  more  or  less  extensive  gangrene  of 
the  organ.  The  gangrenous  pancreas  may  be  more  or  less  encapsu- 
lated ;  it  may  He,  bathed  in  pus,  in  the  abdominal  cavity  ;  it  may, 
by  ulceration  of  the  intestinal  wall,  get  into  the  gut  and  be  dis- 
chai^d  with  other  intestinal  contents. 


INFLAMMATION, 


lu  some  cases  of  typhoid  fever,  pyaemia,  yellow  fever,  and  other 
acnte  infectious  diseases,  tho  pancreas  is  red,  swollen,  aud  (edema- 
tous.    Microscopically  the  most  prominent  lesion  is  a  swelling  and 
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Qndiic  gniii Illation  of  thw  gUiatlular  efHUieUum.  and  brpcnumiit. 
Tliis  cuiitlitioii  i.t  known  ilh  Purencht/maluns  I'ancrettiif  ia. 

Supj>iirtilire  Pftiicreatitis  is  not  very  common,  and  may  be 
prinuiry  or  due  to  the  extension  of  a  suppuradvo  inHammation  from 
luljiic-ont  or  diBtant  |Hirttt  of  iho  Inxly.  TUfro  iimy  Ikj  li  diflfnae  infil- 
trution  of  tho  oi^uii,  with  pu»  wlln  or  lurgt^r  luid  laniillvr  hImccsmw. 
The  aliHcciisvs  nuty  opvn  into  the  gastro-iutMtlnal  canal  or  into  tin' 
p<)ritoi*e«il  cavity.  Tlw  causes  of  primary  &iip[iurutive  puncreutitini 
jiro  often  most  obscure.  It  nwiy  bo  asAocialcd  with  fat  necrosU  and 
witU  biemorrliage  and  gaugreno  of  the  [xuicreas. 

Chronic  Jaferstiiiat  Pancreat  if  is  {CirTh>.>i>isot  tl»o  Pnncrciw). — 
This  leraon  coii8i»t8  in  on  incroaso  of  hitvnttitiid  coniK^-tive  tisnuv, 
which  niiiy  b©  general  or  conJiQcd  to  i9omo  jKirtirular  purticn  of  the 
{{IajkI.  Tlio  orgau  is  sometimes  enhu-ged,  xometimes  tuuidlcr  tlian 
oonnal.  It  is  usually  dense  and  bard  ;  seoonditry  atrophy  of  tbe 
parenchyma  regularly  occurs.  It  may  Iw  duo  to  chronic  inflamma- 
tory pnKH»tiee  in  tlio  vicinity  of  tbe  orgiui. 

Sj/phiiiiic  Inflammation.'-'Chnaic  iotwrHtilial  pancreatitis  is 
fnitjiK-ntly  found  in  congenital  syphilis  of  the  m<w-hom.  find  the  gross 
and  niicrosoupicul  lesions  aiti  simibtr  to  those  alxtve  descrilMKl.  It  is 
not  definitely  establbdied  wh4>tber  or  not  a  similar  lesion  ntaybe 
caused  by  acquired  ttyphiliit.  Ounininta  are  very  nire  in  tlte  (mui- 
cnsis,  l>ut  have  b«?on  deed-rilH-d  in  congt^'nilwl  (typhiUs  in  vitry  vtHing 
oliildn^in. 

Tubercular  Inflammation. — Larger  and  smaller  tubercles  and 
tubercular,  cbeesy  nodules  are  occasionally  found  iu  the  pancreas  in 
connection  witli  acute  general  miliary  tuli<Ti-ul<it«is  or  As-ilh  tubercular 
inflamniatioii  in  tu^mu  otlicr  «irgun.  particubu-ly  with  that  of  adjacent 
lymph  UikU^  tlH>  lungM,  luid  the  intestine. 


DKUKXKUATIVR  rHANOEH   IN   THR    PANCBKAS. 

Atrophj/  of  tho  pancrciis  may  occur  in  old  age  and  us  a  mtuU  at 
prwwuro  fnjm  tumors  or  other  adjacent  structures.  Harked  utropliy 
of  the  punoreus  is  found  in  a  certain  proportion  of  cases  of  diubetai 
tnellitus,  but  it  is  not  constant, 

Faity  Dfyeiu^rniioH  of  tho  paronchymH  crellii  may  iKxmr,  ao<l  in 
some  caM-s  is  so  cxloiisivu  na  to  load  i>>  m^u-ly  l^utl)pk•to  d«ttruuuuu 
of  tht'ir  pn>toplHsm. 

Fnfttf  Injiitralion,  which  should  be  distingoishiHl  from  fatty 
dc^'ncratton,  consists  in  tbe  accumulation  of  fat  iu  the  intenrtitiul 
tissue  of  the  gland.  Tiiis  may  be  im  excessive  as  to  cause  nearly 
entire  destruction  of  the  gbuid  slnictun>s.  Under  them  conditions 
the  outline  of  tbe  organ  may  tw  priiscrvcd,  Ibu  fdt  being  euclctted  by 
the  capsule. 


THR  PASCREAS. 

Antf/loitl  Degeneration. — This  utnially  t)couTw  in  (vxim-rtion  with 
similar  degeneration  in  other  oi^ans,  niid  18  cotiiintHi  hi  th»  walla  of 
thti  bkHKl  v4-?c»«^!U  Mild  the  iiit«n<litii>I  tuwue. 

Fat  Xecrosis.—A  vory  pt'cullar  lesion  of  the  fal  tiwtw,  most 
frequently  Heen  in  tho  fat  tissue  about  the  |iancreaa  or  lietwucu  tUi 
lobules,  but  sometimee  in  fat  tissuo  in  other  part«  of  tbw  botly,  has 
bwn  a  few  tiin<^  di's«TiI)o<I  and  oiIK-d/of  n*'<^ii.*tj(.  White  or  yel- 
luvriHii  nij<liil<^s,  viiryiiig  Civin  the  kizo  of  u  pin'»  head  to  that  of  a  pou 
or  larger,  are  Men  cmbi^ddul  in  the  fat,  the  central  portion  bwing 
often  Boft  and  gruioous  and  readily  pqm»ow>d  out.  They  aro  some- 
times calcified  and  sometinies  surriiuu<h'd   by  a  coonccti YO-tiuBBB 


Dniwu  (rum  ■  ■pulowni  prcpuvd  liy  Dr.  In  Van  OMaon  and  m>or^^  *«  Un-  Itrm  York  nuln. 
liVkul  ttociatj'.  IMH. 

(-npsulo.  Microituopical  exaiainatiiHi  sbowH  degeiieratiun  and  dis- 
integration  of  the  fat  tiasue  (Fig.  2ftS).  They  are  moat  frwiueotly 
found  in  niarasiuatiR  {H-rsons.  When  tho  lesion  in  oxt<>ni<!ve.  accord- 
ing to  BaltkT,  it  may  cuiii^o  douth,  either  dinvlly  or  by  inducing 
h^morrtuige.  Some  of  the  extensive  haemorrhages  about  the  pan- 
crwu",  alMne  meiitionetl,  may  Ik)  caused  in  this  way." 

'  Foradclulloi]  eoaaidi-Rilloaof  ncuU)  mdnmmntloa,  liocmorrhagQ,  (»iifT«ne,aMlEat 
uecronlx  of  the  pancnvu,  with  l)il)ll»griiphy,  connult  J1'/t,>ltddhiU>DQo1cUaDaiUi  Imiuk 
for  18S9  ou  '■AcuiB  Piincrcutitis,"  TranmcUoDS  Nc»-  York  Patluila2k»l  Socktj. 
18S9.  For  xpRdiil  Mludii'ii  on  tat  ni^cniaia  consult  Tjangerhatu,  Vhcbow's  Ard^v, 
Bd.  otsll. ,  p.  StU,  and  In  the  "  Festochnfl  "  for  Vlrcbow's  scvoDtr-llM  birtlidap. 
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TUMORS. 

Carcinomntn  are  Iho  inOAt  riMumon  and  iinportJint  of  the  tum<^rs 
of  tho  jKiucrons.  Thoy  may  bo  priiiuiry  or  BriouinlHr>'.  PrimJiry 
carcioouiutiL  aro  ino^t  frv<|ii»ritly  found  iu  the  houd  of  tiio  or^ui,  biit< 
may  o«rup  in  other  piirls.  Tho  hiird  or  scirrhdus  fumi  in  immt  i-om- 
mon.  but  occasioually  soft  and  succulent  and  colloid  f<>nos  are 
found.  They  are  liable  to  involve  mljaoent  parts  by  continuous 
growtli,  nnd  inny  form  metaataiM»  in  the  liror,  adjnoent  lymph 
nodw,  etc,  S«ci>ndAry  carcinoma  in  tho  iHincnvis  may  occur  in 
curciiioniiL  of  tho  Htoiiutch,  duodenum,  mid  tho  gall  dticis  and  gnll 
blttddvr.  Ak  u  nwult  of  ciircinomn  of  tho  ptuiortxut,  lutide  from  the 
extension  of  the  growth,  there  may  l>e  pressure  on  tho  ducttia  chole- 
dochus,  with  jaundice  ;  or  ou  the  pancreati*;  duct,  wiiU  cystic  dila- 
lAtion  ;  or  pn>i«ure  on  the  duiMiemim,  with  oteuoHis  of  the  ^ut ;  or 
pr«88tire  on  llio  vmui  cava,  or  ]>i>rtal  voin,  or  8u]>orior  mesonterio 
vein,  etc.,  with  disturbance^  of  llie  circulation. 

Concretions  of  carbonato  and  phuspluito  of  lime  are  fn^jueatly 
found  in  the  pancreatic  ducts.  They  are  lumally  multiple,  flmaU, 
whitish,  smooth,  or  of  rough  and  irre^lar  sha|>e.  Sometimes,  how- 
ever, they  reach  a  diameter  of  more  thjui  an  inch.  They  consist 
chiefly  of  calcinm  phosphate  and  carbonate.  Bemden  these  free  oon- 
cretionH  the  walU  of  the  ducts  are  s<>metiniec«  encrusted  nnth  salts  of 
lime-  Such  concrotions  may  produco  dilatalion  of  tlio  puncrentic 
ducU  Hud  lar^  C}'»t8,  or  more  rarely  al)(*cxif»i'*. 

Foreign  Bodies. — Gall  stones  Kuinutiines  find  their  way  into  the 
pancreutic  duct.  Ascuride;!  have  been  found  in  the  ducts  in  a  con- 
siderable number  of  cases. 

Dilatation  of  tlie  pancreatic  ducts  and  the  fonnation  of  cystH 
tatce  place  in  at^reraj  different  ways. 

1.  The  entire  duct  iiuiy  undi^r^)  a  UTiifi>rin  cylitidriivd  dilat^ttion. 
With  thi«  cyliudricnl  dilittatiou  wc  >«>inctirnct<  lind  tL'<!«o(^i»t<.Hl  itnuill 
suoculi. 

3.  There  may  be  sacculatiMl  dilatntions  at  some  point  in  the  docta. 
These  dilatations  form  cysts  of  hirp)  size,  as  Urge  even  aa  s  cbild'^ 
head.  Their  wails  frequently  undergo  degeneration  and  calcifica- 
tion. These  cysts  often  become  Glled  with  bluwl,  and  may  then  be 
mi8tJikt*n  for  atiiHirismK. 

X  Tho  wmiill  bnmi'hes  of  tho  pwncrwitic  duct  may  Tjc  dilated  >*i> 
as  to  fonn  a  number  of  snuill  cystH.  Tbwio  cyitbt  uru  tilksl  with 
serum,  mucus,  pus,  or  n  thick,  cheesy  mnterial. 


UALPORUATIOKS  ASD   DISPLACKHEXTS. 
The  paucTVDw  may  be  entirely  atmont  in  anuncephulous  and  double 
monMent,  andin  coi^enitiil  nmbilical  liemtio^    The  pancreatic  duKV 
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„^jU  .loublo;  it  may  open  into  th«  f^^^^^^^^Z'^^^ 
from  the  biliarj"  tl"ct,  or  into  tli««tom»ol..    The  h««dn  i     i 
^y  be  u«<l..ly  developed,  and  «o,net>m^  r^:!  ^Zu m  J&-. 
frum  tW  m.t  of  the  orpu,.  oiH-nmij  mt«  tUe^o^lenu 
of  it«  o«'n.    Ooca«io.iaUy  there  is  a  «naU  am^rj  pancte 
l,en«ith  th«  «orasH  of  the  duodenum  or  storn^^  ^^^ 

The  pancr^  b  so  firmly  bound  dom.  that  '-^^**^^^,^i  i.y 
changed.     Sometimes  Wever,  .t  ys  f^-^^jf^lbiUcal  an,! 
tight  laring.  displHwd  by  anounsm*,  or  coatamea 
diaphragtmitic  heriiite. 


THK   SALIVARY    GLANDS. 

I  npisiie,  sornotimes  iiccura  in  tho  siilivary  glands.     Tliis  titsy 

ir  by  itself  or  follow  an  acute  iiiflamiuation. 
The  Excrt^furg  Ducts  of  the  salivary  glands  may  Iwcome  tn- 
Qeil  from  the  jireseiice  of  foreign  botliea  or  of  cfincretioiis  formwl 
them.     They  may  become   occhided    from  the  presence  of  cal* 

or  as  the  result  of  iiifliiiumatiou,  and  may  thus  Ijecome  widely 

ted  litith  in  the  main   branches  and  in  the  fiuor  ramifications. 

*  dilatation  of  Whurton's  duct  to  form  larger  and  smaller  cysts 

tainin^  saliviiry  fluid,  aometimes  gives  rise  to  very  lar^   and 

ublesome  tumors  which  constitute  one  of  the  forms  of  ranula. 

TUMORS, 

Fibromafa  are  of  iHX'aaiouiil  occurrence  in  the  parotid.      Chun- 

•omaia.  sarcmiiata  and  Jihi-o-fiarciiinatu.  aiul  myxomafft,  or  more 

'.lueutly  mixed  tumf)r!^  fnnncd  of  vnriod  combinatiniis  of  these,  are 

frequent  occurrence  in  the  |iarorid  and  of  occu«ional  occurrence 

the  fiubmajcillary  gltvnd.     These  complex  or  mixed  tumors  are  of 

re  fretiuentoccurreuco  in  these  glands  tliim  in  any  other  jmrt  of 

I  body,  except  [Hwsibly  the  ovary.     They  are  sonietimea  reiiderfd 

,  more  complicated  in  structuro  by  a  jKirtially  atypical  glandular 

jwth  lending  them  an  adenomatous  character,  and  by  the  fomia- 

I  of  cj'stij.     Or  they  may  present  in  parts  a  distinctlj'  carcinonui- 

■u8  character. 

FihiD'Siircnmii  and  inelano-sarcniua  have  liepu  desirriljed.      l*ri- 

munj  ciirn'ii-oinfi  of  tiicst'  glaiidn  is  very  rare. 

A  ca.sB  of  rli'ihdiitiii/atii'i  of  the  parotid  t^hiinl.    with  evidences  of 

atypical  devolopment  >.if  portions  of  tbe  gland,  has  been  described  by 

ouo  of  us.' 

PAKASITErt. 

hJchin'.>aii;vu..t  has  been  uhnervcd  in  the  parotid  gland. 


'  Prud-Un,   "  fill  all  tlum  I'D  ni!i  nf    I.Iip  Parotid  Gland,"  American  Journal  o(  tile 
Medksl  Sciences,  Arrll.   13*1. 


THE  TIIYKOIP  GLAND. 


JJjfperfPiHia  of  tlitt  tli\-n)td  Kt»n<^  oFtea  aooomiianiM  l)r  consid- 
vniblo  oulargt-iiiunt  of  tli«  urgaii,  mny  lie  tb6  result  of  valvular  dis- 
0080  of  th«  ^CATt ;  it  oc«iir«  tn  BaMxlow'n  diaoasA  t  it  may  be  tom- 
purani'  or  portniineiit,  tuid  in  tlit*  lutt^r  caite  may  Ki^'*'  >^'*<-*  '"  '^ 
foriiuition  of  nvw  conouctivo  tisftuv.  Htemorrhiit^eM  iiuty  ■x.'cur, 
causing  piinn^QtatioQ  of  the  ori^ti. 

tnjiainmalion  of  the  thyroid  gland  h  not  very  common  and 
nmy  tx-onr  fn>in  a  varioty  of  citiiM^  It  may  n^tilt  in  thi>  furmatimi 
of  htr^^r  niid  tsmallor  al»to<t«Ktt  nr  in  tlio  prmliirtioii  <if  tu-w  <-oiiiiuo 
live  timuo.  TitbercuUtr  inftammntion,  with  tho  fommlion  of  niili- 
iir^'  tulxirolus.  uof  iiifruquout  OLVurroncv.  S^ihilHic  inflammo- 
fion,  with  t\i9  fomuitiuo  of  gummuta.  ha^  bc>e[i  deMcrib(>d.  hut  in 
rare. 

[hfgeneration. — Colloid  degenemtion  of  the  6|Mthf!ial  wUs  of 
tli«  gland,  and  the  filling  of  Ihealvt-ull  with  c-olloid  niiittirinl,  is  of 
<i>nuiioii  or<Htrr<'iice,  luiil  wlii-n  (Hvurriii^  in  iiiiHl<.'rHU'  ili-}{r<*<>  nuty 
be  regardod  n8  a  minnal  ovont,  einco  a  onrtain  wnount  of  this 
ohango  ix  found  in  nukiiy  othiirwitM)  apparently  normal  glands.  It 
niity  occur,  however,  to  »uf  h  an  extent  im  to  ooostitute  a  Icsioti  (ace 
below). 

Amyloid  degeneration.  |uurticuUrly  of  (he  blood  vetwels.  ifi  of 
infrequent  oocurrencie. 

TL'MORS. 

Among  tliu  moitt  important  of  the  lesions  of  the  thyroid  is  the 
i>nlitrgi.-nK-nl  of  tho  oi^in  communly  known  ns  the  goUrc  or  alrnma. 
The  enlargement  uf  the  ghuitl  may  occur  in  several  different  wayn, 
tind  in  only  a  part  of  tho  cases  iii  to  he  coosidenHl  as  a  tumor. 
Thus,  a  simple  hyitenemia  may,  aa  alM>ve  Rtate«l,  cause  coni'iderablf 
enlargement  of  the  organ,  and  thi.s  i»  tuMnctimrts  cidU'd  .tlrumn  htj- 
peramica.  Tho  true  goUn-,  however,  consists  in  tlio  unLtrgement 
of  tho  old  aiid  the  fumuition  of  now  ghind  alveoli,  while  with  theM' 
rhang<^  tliore  is  vcrj-  frequently  asstx-iated  a  greater  or  less  amount 
of  colloid  degeneration.     WTien  there  ia  new  fonuatioti  of  gland  ti*- 
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8U0  tlx*  (frowtli  IiftS  till*  fliaraftor  of  aii  atienojna.  TIi«  lij'perplft- 
8ia  uiiiy  uiH:iir  diffu»i-ly,  80  tli)it  the  wliolo  gluwl  is  tnoro  or  lees 
enlurged ;  or  it  may  occur  in  tli«  fonn  of  cJrcuimicribod  nodulea 
Wlic'ii  the  colloid  degeneration  in  prominent,  so  tlmt  tlio  tumor  haa  a 
Kelatinoiui  lijok,  it  iscnUed  cMoid  struma  {W\^.  25«i>.  Accumula- 
tions of  Huid,  blood,  colloid,  etc.,  in  the  old  or  nen--fonn<Ml  alveoli, 
maj  ctiiitw  dilatiitioii  and  atropby  of  the  walla  of  tlie  idveoli,  ».* 
tlmt  cyjite,  nDtnetiiiKis  of  largo  »ze,  are  formed.  Tlius  occurs  tlm 
ci/stio  Hlntmu.  Agiiin.  tli«  blood  vessela  nwiy  undergo  miirkitl  dila- 
tation. »o  thiit  we  may  have  a  tflunyiectatic  striUHfi ;  or  ca vemuiis 
angionmfa  may  form  witliiu  them.    Vorj-  frequently  all  tbc»»  viirie- 


•■  '«?!■.":-   -. 


Tn.  SSSi-OoLLOD>  Srnoiu— OorT««. 
Tfa*  cnllnli  maiorlal  flIllDit  thn  alRoU  IB  aulnnt  N^ 


tiee  of  lenions  are  pre.4i>iit  in  tho  samo  guftra.  Tho  appearauc^^ 
may  he  rendered  still  more  complex  by  the  occurreniie  of  b^mor- 
rhagoa  and  pigmentation,  c^Iciiication,  purulent  or  indurativo  iii- 
flamn  lilt  ion,  and  by  thi*  not  v>'ry  infniquent  assix-iation  witb  cartn- 
nuiim  and  Sitrconui,  Tho  canso  of  gnftro  is  not  well  undvrstood. 
Tbe  growth  is,  aa  a  ruk\  slow,  but  occiisi<»nally  a  very  rapid  enlarge- 
ment occurs  aa  tlio  rosnlt  of  a  sudden  increase  of  tlio  colloid  de^n*^- 
ration.  In  many  cases  even  very  large  goitres  give  rise  to  but 
moderate  inconvenience,  but  they  may  assume  great  BigniBoaneo  by 
fiHToaching  iijxm  nuigliboring  parts.  Thus  death  may  be  caused  by 
prt.'s-iiiire  on  tim  tnu^Kui,  oiMopliagiu,  or  «ii  tho  Inrgu  vosaels. 
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Sarcoma.  eithorsphivruJdaloDfiiiiKllu-t'ulksl,  nutyoocuriw  |iriinur;i' 
tumors  in  tiie  thrroitl,  citluT  in  <itli«nvi»Mj  norrmil  glnmls  ur  iu  roii- 
iioction  with  stnima.  Melano-Harcoma  lioii  bcwu  obgwrvvd.  Seeotul- 
ary  «arcotnatn.  are  rare, 

Prinuiry  carcinoma,  lx>lli  ^Inmlulfir  ami  jwirrlnuif.  ixviirw  in  Htf 
ihjToidf  and,  prtrticiiUirly  in  tlio  suflcr  fi.irms.  tmiy  xpivtul  to  tulja- 
t!ent  porta  and  oct'ssioDully  form  tli^tant  motuxtiiseti. 

FAKA.SITKM. 
JSchinoco<xua  cysta  have  been  found  iu  tlie  tiiyroid. 

UALPURHATIONS. 

The  thyroid  t;tand  is  Bometioiea  very  muall,  either  n»  the  n^ult  of 
ntrophy  or  lut  a  coii^^ciiit^ii  dclicteiicy.  This  is  moHt  marked  in  the 
ounilition  callcl  mi/xirdetHa  (sue  belo^v). 


5^^i;.^^v.:i^ 
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Ikft  iW.-^OTKm  or  Tas  Imomn  tlinoo  ni.«)ii>  in  »t*ibhuu. 
«.  toliiMUlM  Uhm;  b.  MnpUed  loboks  MA  ••mO  ^kMonuinlM  or  Irspiuuic  ihw  w 

ItniaytM  Irrvt^larly  UihulHlo<.l.  Thvru  toay  Imi  small  acceasan* 
glands  situalcil  nt  )K>niii  distaii'^u  tr<»a  tlw  nunnid  positivti,  as  in  the 
mediastinum  or  [ileuni. 

UYXOtDKMA. 

This  duttuse  (jccunt  in'xtt  frmiui»itly  In  iniddlo-n^ced  wom«!n,  aod 
its  ciUise  is  unknown.  Tim  Kkin  of  the  fiica  i»  apt  Ut  bo  swollen  and 
waxy,  ciiUKiii};  a  (K'culiiir  and  rather  c'liamcteristiu  uppeiuiuuw  of  Uie 
features.  Tlio  skin  of  the  body  is  apt  to  bo  dry  and  niugh,  and  the 
hair  rtuiy  Hill  out.  Perspiration  is,  as  a  rule,  diminisltud.  Tlio  mon- 
tal  umdiliim  is  dull,  and  loss  of  nii^ntory  and  insanity  may  occur. 
Bodily  movenurut  and  sih^-oIi  aro  apt  to  be  impaired. 

The  fat  tissues  may  )>•>  atropliifr,  luid  thu  subctttaut.'uus  tiwutt  h»& 
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eho%VT]  in  some,   t.liou{|;h    not  all,  of  the  cases  to  ecmtaiu  an 

..iual  anioiint  of  mucin.     In  some  ca-ses  the  fibres  uf  the  npjujr 

irB  of  the  corium  are  crowded  apart  by  fluid. 

The  nutst  marked  and  coiistiiot  lesion  in  tliis  disease  is  an  atro- 

;  condition  of  tha  tlijToid  gland.     Ttie  pareni'hjTna  of  the  gland 

more  or  less  completely  replaced  by  fibrillar  conncctivG  tissue  aiid 

■  new-fonned  retioular  tissue  resembling  the  I'nnphatic  tiasuo  of  tht- 

dph  nodes. 

Tho  general  appearance  of  the  atrophied  tliyroid  gland  is  slmivn 
i  Fig.  2.17. 

In  a  case  reported  by  Hun,  which  one  of  us  lias  examined,  thi- 

bes  of  the  thyroid  measured  lesa  than  one-half  cf  an  inch  in  dia- 

aaiSUbt,  and  the  entii'e  gland  weighed  only  about  7.2  gm.  (113  grains). 

In  addition  to  the  lesion  of  the  thyroid  there  are  apt  to  be  chronic 

ndarteritiB  and  clironic  diffuse  nephritis.     In  aotno  cases  there  in 

_J1  accuiuulatitm  of  small  spheroidal  cells  about  the  smaller  blooil 

veesols  in  various  parts  of  the  body,  and  also  potecliial  hfeniorrhages- 

While  the  atrophy  of  the  thyroid  is  the  most  marked  and  fre- 

lueut  lysiou  in  this  disease,  our  lack  of  knowledge  al)uut  the  function 

'this  gi.HiiiI  prevents  a  definite  conception  aa  to  tlie  relationship  of 

a  change  to  the  BjTnptoms. 

By  the  destruction  of  the  thyroid  from  disease,  or  as  the  reault  of 
rtjmoval  in  men  and  animals,  a  condition  considerably  resembling 
layxcedemals  apt  to  bo  induced, 

Myxcedema  ap]ieani  lo  be  ideutical  with  that  condition  which  has 
been  described  as  cachexia  strumijirira,' 

THYMUS  GLAND, 

Small  accessory  thymus  glands  are  iwcasionally  found  near  the 
thyroid. 

The  thymus  occasionally  but  not  usually  persists  until  youth  or 
middle  age  instead  of  undergoing  the  usual  developmental  atrophy. 

Small  haemorrhages  are  described  in  the  thymus  of  young  chil- 
dren as  the  result  of  venous  congestion  in  asphyxia,  etc.  They  may 
also  occur  in  the  liEemorrhagic  diathesis. 

Suppurative  inflammation  of  the  thymus  is  of  occasional  occur- 
rence, and  is  usually  secondary  to  a  similar  inflammatory  process  in 
some  other  part  of  the  body. 

Tubercular  and  syphilitic  inflammation  of  the  thymuB  are  de- 
scribed.    The  sarcomata  are  the  most  common  tumors  of  the  thymus. 

'  For  detailed  dpscriptions  ot  myxoidcmii,  and  tlie  literature,  feelTunandPtiidden, 
■'  Myxiedcmii."  Am.  Jmir.  Med.  Sciences,  July  and  August,  18S8,  and  "  Report  on 
MrxiiNlomu"  ia  Supplement  to  tho  Cllnlcftl  Socioly  Transactions,  vol.  sxi,,  London, 
I&S8. 
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THE    SXTPEARENAL    CAPSULES. 


HAI.FORIIATIONS. 

fn  acephulic  and  other  monstera  the  suprarenal  capsules  may  be 
atrophied  or  entirely  absent.  Sometimea  in  well-formed  adults  these 
onfanH  cannot  be  discovered. 

There  may  be  little  rounded  nodules  loosely  attached  to  the  sur- 
face of  the  capsules  and  having  the  same  structure. 

If  one  of  the  kidneys  is  absent  or  in  an  abnormal  position  its 
suprarenal  capsule  usually  retains  its  proper  position. 

H^MOKRHA<iE. 

In  children,  soon  after  birth,  it  is  not  very  infrequent  to  find  lai^ 
haemorrhages  in  one  of  the  capsules,  converting  it  into  a  cyst  filled 
with  blood.  The  same  lesion  has  been  observed  in  a  few  cases  in 
adults, 

THR01IB03IS. 

Klebs  describes  a  case  of  capillary  thrombosis  of  the  cortex  in 
Iwth  capsules  in  a  woman  after  excision  of  the  knee  joint. 

INFLAUHATION. 

Suppurative  inflammation,  with  the  formation  of  abscesses,  has 
been  seen  in  a  few  cases. 

Tlie  most  frequent  lesion  of  the  suprarenal  capsules  is  tubercular 
infiamiiintioii.  They  are  usually  increased  in  size,  their  surfaces 
lire  smooth  or  nodular.  The  normal  structure  of  the  gland  is  lost, 
and  is  replaced  by  tubercle  tissue,  connective  tissue,  and  cheesy  mat- 
liT  (see  Addison's  Disease). 

Syphilitic  iiift'iitiimttion,  with  and  without  the  ilcvelopmtint  of 
guiumuta,  is  of  occasi^inal  occurrence. 

DEGENERATION. 

Fdtfij  (le/jf  Herat  ion  of  the  cortical  portion  of  the  capsules  is  the 
rule  ill  the  adult.  It  sometimes  occurs  in  nodular  areas.  In  children 
under  fivo  years  of  age  it  is  a  jiathological  condition. 
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Amyloid  degeneration  may  involve  both  the  cortical  and  raedul- 
laiy  portiaim.  In  the  cortex  it  usually  involves  only  the  walU  of 
the  blood  vosswlt* ;  in  the  medulla  hath  the  blood  vessels  and  tU>' 
cella  of  the  ptrenchynia  inay  undergo  this  degeneration.  Thu  cap- 
sulea  are  usually  firm  and  of  a  grayish,  semi -translucent  color. 

Pigmentation  of  the  inner  cortical  zone  is  frei^ueut  in  old  peraons, 

TUMORS. 

Carcitiomn  of  the  suprarenal  capsules  is  not  common.  It  may 
be  primary,  but  vi  much  more  fre<ineotly  secondary.  Either  one  or 
both  of  tho  capsules  may  be  the  seat  of  the  new  growth. 

Sarcoma  occurs  as  a  primary  and  secondary  growth.  Probably 
many  of  the  older  cases  described  as  canci'rs  were  really  sarcoiutita. 

Cylindroma. — Kleba  dtfscribes  a  gr(]wth  of  this  character  iu  ono 
of  the  capsulos,  SEScondary  to  a  tumor  of  the  same  kind  in  the  supra- 
orbital region.  He  givos  to  such  tumors  the  name  of  lynipliangioma 
caTemoBum.  The  exact  character  of  these  growths  is  still  obst^ure. 
They  consist  of  irreguhir  follicles  and  cavities,  linerl  with  epithelium, 
and  containing  peculiar  hyalin,  structureless  bodies. 

Cysts  are  found,  both  single  and  multiple.  They  are  tisually 
situated  in  the  cortex. 

NeuroiiKt. — ^Ganglionic  neuromata  have  been  described  by  Wadi-I 
selbaum'  nznl  Freeman.* 

Gliomn  has  bcpii  descril)ed  as  occurring  in  the  medullary  region. 

An  hyperplasia  of  the  gland  tissue,  with  fatty  degeneration  in  the 
form  of  circumscribed  nodules,  is  described  by  Virchow. 

'  WeicAMlbuam,  VircU.  Arcliiv.  Bil,  licxxv,,  p.  554. 

''  Freeman,  ProceediDgs  of  tlie  New  York  Pathological  Society,  1883,  p.  88. 
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TilK  KIDNEYS. 


JiALFOIiMATIONB. 


Eiitiro  nbwtticH  of  btitli  IddiM^yn  is  aoii)rilinM!««  iu<W)ciAted  with  ^rnnt 
iDHlfurttuitioii  of  the  eiitiri!  IkhIv.     Stirh  fa>tiii«i.t«  im  iiut  vitihle. 

AIm«.-ii(-i)  of  otio  kidin-y  is  imt  uiK-omnioii,  thy  K-ft  kitinoy  beioR 
iiioro  f  rtiijuotitly  abNi^iit  thim  ilio  rij^ht.  Ttio  nVmonco  of  tlio  kiduoy 
in«y  Iw  compk'lo,  tho  urntor  ln-iiig  also  absent :  there  ituiy  bo  un  ir- 
rcf^iUir  mcu>>«  uf  mucIi-iitropliic>(l  kidney  tiitsiie  u'ith  coiuiective  tissue 
and  fat,  or  there  may  be  only  »  Uttlo  mafla  of  connective  tisane  and 
fat  repr»>jwnting  tlie  kiiluey,  and  a  ureter  running  di>WTi  to  the  bhul- 
der.  The  ftinjfle  kidney  which  in  ]ires<>iit  in  ii»unlly  niiK-h  enlarged. 
It  iniiy  Ik>  in  its  mttunil  {Hiesitiou  or  dis]ihu->-<l  duwiiwitrd. 

Sintv  tho  vxtirpiition  of  tlio  kiilnuy  has  Utcn  pnicti»e«l  by  xur- 
geoDti  it  hiui  boon  fonnd  thnt  ubnmco  of  mtu  kidnoy  in  inoru  (Minimm 
than  wn»  formerly  Itelieved. 

When  both  kidneys  are  preMeot  one  of  them  may  he  mut-h  larKer 
than  tlie  otlier. 

SonielimoH  one  kidnoy  will  have  two  pwlvort  or  two  urelern. 

A  mther  fi\-<|Ui'nt  niidfunnatiim  is  lh«  wM-jdhxl  iiorse^ioe  kidney. 
Tlie  luwiT  oudH  of  thu  kidiKn'x  iiro  joined  together  by  »  cuuimiMiure. 
The  ooinmisHiire  is  usiuilly  composed  of  kidney  tii«<iiu,  but  soiiii^ 
timed  of  coimective  tissue.  The  two  kidneys  may  ho  noniml,  ex<vpl 
for  the  commissure  :  or  their  slinpe,  the  arrantfemont  of  the  vt^tHeJ!* 
and  ureters,  and  tho  {KKtition,  nuiy  l>o  unnatuTuL 

The  two  kidiu\\'s  may  l>o  iinitod  throuf^hout  foiut  to  look  Uke  a 
M[i);le  mii«ihn|H>ii  kidm-y  with  two  or  moru  |K-lvi-<iind  irregular  bKmd 
vei«.'li<.  Tirtt  unitf.'d  kidneys  may  bi>  Ixrth  Hitiiat<<d  on  one  aide  of  the 
^'er(«hml  column  or  in  the  pelvii^ 
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The  kidneys  may  be  plaoe<1  in  an  abnonnal  siluntinn,  in  which 
tbey  are  either  fixed  or  movable. 
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The  change  in  position  is  either  lateral  or  downward.     When 

placed  downward  the  kidney  may  be  over  the  sacrum  or  below 

B  in  the  canity  o£  the  jwlvis.     The  voesela  alao  have  an  irregular 

[gill  and  distributiion.     The  kidney  is  firmly  attached  in  its  abnor- 

lal  position. 

Movable  or  wandering  kidneys  are  found  in  adult  hfe  as  a  result 

I  tight  lacing,  o£  jireguaiicy.  of    overexertion,    and    of    uukiiciwn 

uis&s.     They  are  more  frei^uent  in  females  than  in  males.     The 

:ht  kidney  in  the  one  more  fi-eijuetitly  affected.     The  blood  vessels 

Decome  lengthened  and  tlio  attachments  of  the  kidney  longer  an<l 

looser. 

briqht's  disease. 

This  name  in  used  as  a  convenient  term  tn  group  together  a  cer- 
tain numliei'  of  diseases  of  the  kidney.  This  group  may  be  eubdi- 
vidoil  as  follows : 

/.  Acute  Brig/if's  Disease. 

1.  Acufa  Congestion  of  the  Kithify, 
3.  Acute  Degenerafifin  of  the  fCi'liiej/. 

3.  Acute  E-rudative  yephrt'tis. 
+.  Acute  Diffuse  N^ephrttis. 

II.  Chronic  Bright's  Di^aase. 

I.   Chronic  Congttstion  of  the  Kidney. 

i.  Chron  ic  Degeneration  of  the  Kidney. 

;i.   Chronic  Diffuse  Nephritis  icith  Exudation. 

4,  Chronic  Diffuse  Nephritis  without  Exudation. 

I.  Acttte  Brigtit's  Disease. 

1.  Acute  Congestion  of  the  Kidney. — This  change  in  the  kid- 
neys we  know  rather  from  clinical  than  from  anatomical  experi- 
ence. 

It  iM  ciLused  by  the  ingestion  of  some  poisons,  especially  can- 
tharides,  by  Revere  injuries,  Jind  by  surgical  oi)erations.  It  alsji 
occurs  as  a  temporary  condition  in  the  course  of  chronic  Bright's 
disejif-e. 

The  characteristics  symptom  is  diminution  in  the  quantity,  or  snp- 
pri'sMon,  of  urine. 

i.  Aciifc  Degeneration  of  the  Kidney. — This  is  an  acute 
change  in  the  kidneys,  characterized  by  degeneration  or  death  of  the 
epithelium  of  the  tubes  and  of  the  cajisule  cells  of  the  glomeruli.  It 
is  also  calk'tl  "  parenchymat<)us  degeneration." 

It  is  caused  by  severe  inflammations  of  other  parts  of  tiie  body; 
by  the  presence  in  the  body  of  the  poisons  of  the  infections  diseases; 
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aad  by  tiie  ingestion  of  poisons,  mpodnlly  <>{  titMunk,  mureury,  iind 
phosphoruH. 

A£u>r  doaUi  Cho  grotw  nppoamnco  of  the  Idtlneys  varies  with  the 
intoiimty  of  tho  inorlnd  prucx^K  tuit)  with  the  presence  or  abeence  ot 
Botwuihirj-  changes  on  tlie  part  of  the  blood  vessels.  In  the  milder 
i-usBM  the  kidiioy  is  a  littlo  swollen  and  tJio  crorlex  ia  pale ;  iu  tLo  se- 
vere caaes  the  iddiioy  in  much  enlarp^l  and  tho  cort«x  iitcilh«r  white 
or  con^tiMtod. 

1'hu  cliiuiges  in  the  ivnal  epithelial  cells  ue ;  a  simple  swelling  of 
the  ci'U  Ixidy,  especially  of  its  nt-twork,  causing  it  to  loofc  larger  and 
iiiorw  i>)UM(ii«  and  to  lalfe  on  irreguW-  shapes ;  an  infiltration  of  the 


* 
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FM.  IM— Aeon  Desbsibuiot  or  tin  Kiin>««  C*<te  l^wiwltfwftiw  Pt— bmkHiwX 
Pram  •  eaiM  of  y^ttow  t*nr.   a.  the  ivonni  knd  tii— If  «|iltlic<hini  ptallott  oti  aad  dMM»- 
i:r«ltii|i    I  tin1lniiHTlllln1h»1in— rtllwtiiNilt 

cell  bodies  with  granules  of  albuminotd  matter  and  fat ;  a  deMth  of 
the  cells,  which  may  tike  the  form  of  coagulation  nwrows  or  of  a 
dimiitegration  and  crumlitin)^  of  the  cell  bodies ;  a  d<>^UAinatioi)  nf 
the  dead  ci-IIh  ;  a  formation  of  hyidin  inaascs  in  the  cells ;  a  growth 
of  new  (vlU  to  tiiku  tho  pbicc  of  the  dead  i*i»thelium.  All  thuM* 
fhatigen  ure  most  marked  in  the  convolutt^id  tuln-^  (fig-  ^!^)- 

If  t)io  degenrratioQ  or  death  of  the  renal  epitlifhiim  i»  extmnre 
and  pnnlueed  quickly,  it  is  often  aocomixiuied  by  congtwtion  of  tlte 
blood  vessels  and  exudatiou  of  serum.  The  coagMtion  will  U»  fiMind 
after  death,  and  altiu  caats  in  tlie  stratglit  tubules. 


ow 
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3.  Acute  Exudative  Xei>hrU is.— Thin  U  fre<|uently  n  primary 
nephritis,  t-ithur  ticyurriug  after  fxposiire  to  cold  or  without  discov- 
erable caiutn.     It  coiiipticiitciR  scarlatina,  mciuilca,  diplitJttTiu,  typhoid^] 
fever,  nciitu  pmcral   tiiKin-iiIosiii,  piiounuiiiiii,  acut©  viidocai^tis,  f 
iiciito  peritonitis.,  dj-sentory,  urjMipeljw,  diitbutvs,  ami  mtiuy  other  (>f  I 
the  infectious  diaea^ea  and  iwvlto  intltimmntiomt.     It  ia  one  of  tlie 
forms  of  nephritis  which  complicate  the  puerpertd  condition.     It  hii^j 
been  olmcrvt'd  in  lix^al  epidemics,  appiirently  duo  to  the  prestmoe  uf  j 
pathogenic  bacteria  in  the  kidney. 


.,«.- 


fto.  aw.— AcoTB  Nui'iiiiiii^  ■  -Liliiml  niliu-wJ. 
ruii  cnwn  Iwcncr  bcnin  brforv  d(«tli. 

Theneplmtia  lias  the  ordinary  clxaracterB  of  an  exudative  inflaiif  I 
mation  :  cnngaitioii,  an  exudation  of  t>l«od  plasma,  an  emigration  i)f  | 
white  bliii)d  ci'lls,  and  a  dia[>e*le«ia  of  red  Wood  cells  ;  to  which  may 
be  added  Kwcllin^  or  ntu^ruiii^  of  th<>  renal  epithelium  and  chaii^^'K  in  \ 
the  glojiiiTuli, 

In  the  milder  cases  we  find  the  inJlummntory  producttt — serum,  | 
casts,  white  and  red  blood  cells — in  the  urine.  But  jn  ttio  kidneys  j 
aft^r  death  we  find  no  lesions,  unless  it  may  he  a  fow  ctuts  in  tlie] 
Htruight  tulffls.     Tiie  morbid  process  is  confined  to  the  blood  vt^'^^it^lsj 
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of  the  kidney,  and  itx  only  retiult  ta  the  ejcudatiuu  into  the  renal 
tubules. 

In  tiiu  moTw  iH^vore  vtiHOK  wo  find  tlio  kidnoys  large  anti  wiiootb, 
tliu  curtvx  thick  und  white,  or  white  mottlud  with  ri.'d,  or  tho  ontirtt 
kidney  intvuitL^y  vongoiited.  If  tho  litrunuL  ia  iiiliUrHUxl  with  mtuiii 
the  kidnt-y  is  sui^uulent  and  wet ;  if  the  numher  of  piw  ct-Us  iji  very 
t^^reat  there  will  be  little,  whitiHh  foci  in  the  cortex. 

Theroaro,  besides  tlie  exudation,  chanf^  iutbe  tubes,  the  stromn, 
and  the  glomeruli.  All  tho  chaiiipea  arc  most  marked  in  the  cortical 
portion  of  tlio  kidney. 


Pm.  m.— Acm  NimiTni  nccvasiiM  irUK  Acum  Ocmkib  Tpwtwwui— .  X  SBU  mad  tmlMad. 


In  tho  tubwt  tho  epitlielium  may  Im  flattened,  or  swollen,  opaque, 
and  detwhwl  from  the  walU  of  the  tubea.  There  may  he  a  unifonn, 
Mymrnetrit-itl  dilatation  of  all  tlie  cortex  tubes.  The  tubes  may  be 
empty  or  they  nwiy  contain  cotij^ulati'il  malt^nt  in  tb«  form  of  irregu- 
lar massefiand  of  hyatin  cylindunt.  Tho  irreffular  mnwms  are  found 
prin<*tpaUy  in  tho  convoluted  tulH--H ;  thny  Hi>era  to  be  formed  by  a 
coa^lation  of  BiibttUtncos  rontainod  in  tho  nxudetl  blood  iilnMna,  and 
aro  not  to  bo  coiifoundvd  with  tlie  liyidin  (jrlobolea  ki  oftvn  found  in 
norraul  convoluted  lubes. 
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Tho  hyalin  cylinders  are  more  numerous  in  the  Btraiglit  till 
but  ftroal»o  fouml  iu  tUe  convoluted  tubea.  They  are  altwi  fonnod 
of  mattvr  coagulnted  fnim  the  blood  |)la8ma,  and  are  identtotd  with 
the  ca*rt«  found  in  tl»e  urine.  Tbe  tnlxw  may  alao  contain  rvd  and 
white  blood  vvWx. 

In  Home  ciUKHi  there  m  hii  uxcv^sivu  emi)^ition  of  white  blixKl 
cells.  This  exweaive  emigration  is  not  noowiiiarily  attended  witli 
exudntiiin  of  the  blood  serum,  aad  so  the  urine  of  thew  patients  may 
contain  no  albumin. 


Flo  Ml      Aeiix  Xwptaam. 

Shomlag  rJi(MiinUlD(*i»il|rawUt  <if  c«U»  In  Mid  on  Iha  caiillHlMOf  ■ 

of  (f«r)Mliia. 


IBI 


The  white  blood  colls  are  not  found  equally  difrnw>d  throughout 
llio  kidnt-y,  hut  8n>  collected  in  foci  in  the  oorteic.  TIhwo  ftxi 
nmy  l>e  vt-ry  miuuto  or  «ttJiin  a  coiiKideralil©  H\X4).  They  <lo  not 
resemble  the  suppurating  foci  Been  with  embolism  or  wiih  py«Jo- 
nephritiB. 

In  the  plomeruli  we  tiud  t^onsiderable  changes.  The  cavities  of 
the  cApHulMi  may  contain  coagulated  matter  and  white  and  red 
lili^od  celU,  just  aa  do  ihe  1u1m«.  The  cnpnular  epithi^tium  may  be 
liwollon,  euinictiiucs  no  much  so  n»  to  n'T^^mblo  tbu  tiibulnr  epith^ 
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lium,  and  this  change  in  in<xit  marked  iii  tlie  capsular  efnthplium 
n«ir  tho  pntriuico  of  the  twlies. 

Tho  most  nutii-viiblo  cliaii^.  howerer,  u  in  ttio  <»ipiUnry  tiifts 
of  t)io  ^loiiioruli.  Ttiuso  citpillariivt  tire  normally  cov<inid  ou  ttioir 
outer  Hurfnc-eH  by  flat,  nucleated  oellH.  uo  that  the  tuft  in  Dot  mado  up 
of  aake<l  otpiltarira,  but  each  separate  capiUary  throURhout  ita  en- 
tire l«n^h  is  covered  over  with  those  cells.  There  are  also  flat  cells 
whirh  line  the  inner  ><urfiMx^  of  the  capillaricis,  but  not  continuously 
tt»  i»t  tho  Oiiso  with  citpillarios  in  other  pnrU  of  tho  lindy. 

In  cxudativo  mrphriliH  the  sweUiiiK  and  (^n>wlh  <if  dOU  on  nml  in 
th«  cupillaricM  chtui^^  tho  (ip|K-uruiico  of  the  glomeruli.  They  uru 
hu^r,  more  opaque :  the  outlines  of  the  toain  divisiouK  of  tho  tufts 
are  Yiaible.  but  those  of  the  indiWdnal  cApillaripa  are  |i>!'t.  This 
change  in  the  appearance  of  the  gli>inenili  is  duo  to  tho  swelling  and 
prtiwth  of  the  cells  on  and  in  the  capilkries  (Fig.  2G1). 

In  very  severe  <'ases  the  growfth  of  the  cells  on  the  tufta  is  so 
con.Hiderable  that  they  form  large  masses  of  cella  betwe»!n  the  glo- 
niernhis  ami  its  capsule. 

Tho  walla  of  the  arteries  in  tlio  kidneyd  may  lio  Ihiokened  by  a 
Kweiling  of  their  niusctdiir  omts. 

Acuto  uxtuhitivo  iie|(hritiH  is  regularly  a  transitory  lesion.  It 
may,  indeed,  be  6o  severe  as  to  destroy  life  in  a  short  time.  Km,  as 
a  rule,  if  the  patient*  do  recover  from  it  they  rwwver  completely 
and  the  kidneys  return  to  their  natural  condition. 

4.  ,-lrH/<f  Diffuse  A'cp/iri/is.— This  is  the  iiiost  serious  and  ira- 
]K>nnnt  of  all  the  forms  of  acute  nephritis,  not  oidy  for  thu  roasoa 
that  it  involves  «o  much  of  the  Btntcturo  of  the  kidney,  but  liocause 
itH  lesion.'*  ore  fnim  the  first  of  a  ixTnuuieiit  clmnwrter,  and  because 
di^turtmneosof  the  gftncnil  circulation  areno  frequenrly  associated 
with  it. 

It  is  one  of  tho  forms  of  scarlatinal  nephritis  ;  it  occurs  early  and 
late  in  the  coui>o  of  diphtheria  ;  it  is  tho  nu»t  important  variety 
of  the  nephritis  of  pregnancy,  and  it  is  especially  frequent  as  a  pri- 
mary  nephritis,  with  or  without  a  history  of  exposure  to  cold.  The 
course  of  tlie  inflammation  is  acute  or  siiharute.  If  it  iii>es  not  prove 
fatal  as  an  itcute  inttammation  it  rv^ularly  iiontinues  as  n  chrouic 
ne|>hritis. 

Tho  cliangea  in  the  kidneys  are  oxtennvo  and  well  mnrkocl. 

Tho  kidneys  arv  hl^gl.^  at  flrst  sm<Nitb,  htler  sometimes  a  little 
rougbone«l ;  tho  cortical  portion  is  thick,  while,  or  mottled  with 
yellow  or  red,  or  congested  ;  tho  pyramids  are  rod. 

In  these  Iddoeys  we  find  tho  same  lesions  as  have  been  dwcribwl 
as  lielonging  to  exudative  nephritis,  but  %nth  two  addilionni  chuogM 
— changes  which  ore  found  in  the  earliest  stages  of  the  inthunm** 
1ft 
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lion,  nnd  which  prive  the  characteritrtic  itt^unp  to  the  lesion  :  finrt,  i 
t^oiip  of  coimective  tisniie  in  tbe  struma  ;  socoQd,  a  f^rowth  of  tl; 
capHulo  cells  of  tlio  glonieruU. 

TbfjsL'cIiauges  do  not  involve  the  whole  of  tho  kidnoy,  but  sym" 
metrical  strips  or  wedgu»  in  IIm>  cortex,  which  follow  tho  line  of  tbe 
arteriea.     These  wedges  (iru  eintiU  or  large,  few  or  ntimeroUH,  r^^- 
kr  or  irregular,  in  the  different  kidneys.     But  in  every  wedfje  we 
find  tho  same  general  charac*ter8 :  oue  or  more  arteries,  of  wliidi 
tbe  walls  are  thickened  ;  glomeniU  belonging  to  these  arteries,  wit 
a  large  growth  of  capsule  celts  comjirensing  tbe  tiift^  ;  a  growth 
now  (^iiiiieotive  tissue  in  tbe  stroma  arotin<l   and  ]>HnilleI   to 


Pta.  389— Acm  Dwnm  KcBUTia 
prom  a  oruo  of  apruUiliia.    u.  iirolIrD  capsulu  cplUwUum:  fr.  pruuri-nllim  at  tuft  otXti  I 
riimiirKxw-il  lutl;  li.  KmillxiiRInmiii  InlUtralod  wlUi  culld;  r.  UtUIml  (»nT<ilul«d  lubulcs:  y.nroUM 
Fplltirlliiin  pHllneulT:  K,  hjrAJls  cosU. 

arteries.     Bet^veon  the  wedges  we  find  at  first  oidy  tho  clumges 
exudative  nepbritia ;  later,  a  ditTtiae  growth  of  connective  tifisi 
{Fig.  262). 

If  the  lu'pbrilis  is  of  acute  type  and  recent  the  new  ti.4>*iio  1 
twocn  the  tubes  consints  largely  of  cells ;  if  tbe  nephritis  in  of  sub* 
acute  type  and  longer  duration  tbe  tissue  is  denser  and  has  more 
basement  substance.  Where  tbe  growth  of  new  tissue  is  abundant 
the  tubes  become  small  and  atropbied. 

The  cxudaliou  from  tbo  blo<xI  'X'usMlft  ig  vory  cousiderable,  so 
that  the  urine  contains  large  quaittitiei*  of  albumin,  taany  casts,  an' 
red  imd  white  blood  cells. 
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n.   Chronic  Hrighi's  Disease. 

1.  Chronic  Congestion  of  the  Kidney. — ^Thia  change  in  tlio  kid- 
ney may  bo  produci'd  by  any  cjiiifwfl  which  interforu  with  tbv  rirt-u- 
liitiun  of  the  bluoJ  nnd  pnxluoo  venous  congetitiun.  The  must  com- 
mon cuuse  is  riilvuliir  diiwoiM*  of  thu  heort. 

The  kidneys  are  of  medium  tii».- or  lurgu.  Their  weight  is  in- 
creuHed ;  they  are  hard  ant)  uniformly  coiigiattvd  ;  their  »>iirf)KH!^  art; 
smooth.  The  epithelium  of  the  cortex  tubes  is  opaque,  ftuttonud,  or 
swollen.  The  glonienili  show  a  <lihitation  of  tbo  cjipiltarios.  with 
matv  or  Itcta  thiokniiiug  of  tlieir  walls,  and  sw^llitig  of  the  cells  which 
cover  thoir  walls.  In  tiio  i*troma  there  is  nothing  but  some  exa^- 
gorution  of  tho  subcapsular  aruis  of  conn4>ctiv«  tmiie  which  aro 
found  in  nonniil  kidneys,  Ttie  urteriwi  arxi  nonnul,  tbo  pynimid 
veins  are  congested  and  Horaetimes  dilated. 

The  effect  of  this  lesion  of  the  tcidney  is  simply  to  diminish  the 
quantity  of  the  urine,  its  quality  remaining  good. 

2.  Chronic  Dageno-ation  of  fhts  Kidneg. — This  condition  is 
protluced  by  long-continiivd  disturbances  of  the  circulation  due  to 
ii««Lrt  diseiis«,  empyema,  and  similar  conditions,  and  to  causes  which 
ini{itiir  the  gcnvnil  heultb,  »uch  ti»  tilo^boHitm. 

Tbo  kidneys  lire,  as  a  rule,  considerably  increased  in  size,  weigh- 
ing together  &<om  sixteen  to  twenty  ounces,  but  occatdonally  tbeir 
size  is  much  diminished.  Thoir  8urfac«)  arw  ami>oth  ;  the  cortical 
{Mrlion  is  tbicken<^l,  of  pink  or  wbito  color ;  the  pyramids  ore  red. 

The  epitlielium  of  tho  cortex  tubos  is  swollen,  ooiuwtly  gmnular, 
or  intiltratod  with  fat.  If  tbe  kidney  lotuon  is  duo  to  disturbances  of 
the  circidation  the  capillaries  of  the  glomemU  are  dilated.  There 
aro  no  changes  in  the  stroma  or  arteries.  At  timm  there  is  a  tunall 
exudation  from  the  blood  vcesels,  and  casts  and  albumin  appear  in 
the  urine. 

Thei*  changes  in  the  kidney  do  not,  as  we  might  exju-cl,  cbaiigo 
materially  the  comjxxiLion  of  the  urine.  This  coutinui?^  to  <'ontuin 
its  full  relative  quantity  of  !b.>lid  matter. 

It  ia  very  difBcult  to  find  a  satisfacMry  plan  of  cla.t.«ifying  the 
remaining  forms  of  chnmic  Krigbt's  dtsea.-n>.  The  cbiuiges  found  in 
all  the  kidneys  are  of  much  tho  same  kind,  although  differing  in  de- 
gree. The  cliuicid  symptoms  al»o  ore  of  much  the  same  character  in 
all  the  jiaticuts.  And  yet  it  bus  always  been  felt  by  cUniml  obH<.^r\'- 
ers  that  there  are  three  main  forms  of  chronic  Uright's  dLiease,  and 
that  there  must  be  anatomical  difiFerences  to  correspond  to  ttteae  forma. 

It  has  seemed  to  me  that  the  simplest  form  of  dnsrifying  these 
kidney's  is  accordiui;  to  the  preseitoe  ur  abseoca  of  exudation  from 
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the  blood  vessels,  and  that,  of  the  n on -<>xu dative  caAes,  wo  may  d3 
tint^Uh  the  more  a^^tivo  ait<l  l!ie  vorj'  slow  caites.  in  this  wtiy  vn 
may  speak  of  chronic  diflTiLsii  nephritis  with  exudation  ;  chronic  dif 
fuHo  n<>phriti»>  withuiit  oxuiliition ;  and  chronic  diffuse  ncpliritu 
very  slow  dovelopmcnt, 

8.   Chronic  Dtfftise  Nephrttta  VftfA  Bxttdati^m. — ^Thia  folio 
acute  and  subacute  diffuse  nepliritia  and  chronic  degeneratioii  of 
kidney,  or  it  is  fn>m  the  first  a  chronic  lesion. 

There  is  a  certain  acti\-it>'  about  the  morbid  |)roc«8»,  altliou 
the  patients  niay  not  die  until  after  a  ninnlior  of  year».     The  di 
position  to  droiw<y,  to  anntmta,  to  lo!*«  of  tlush  and  »ttvn)^b.  is  ve 
marked. 

The  specific  gravity  of  the  urine  is  low,  but  yet  often  not  bel 
1020.  The  excretion  of  urea  is  diminished.  The  quantity  of  u 
is  increased,  except  at  the  times  when  the  kidney  is  eongi'ritt 
Albumin  in  lar^to  qutuitities  is  present,  except  at  the  times  u-hen 
iiifhunniation  sccuik  nearly  to  have  Bubsidvd.  Mliite  and  red  blood 
cells  are  present  from  time  to  time  when  tlie  nephritis  becomes 
more  intense. 

Most  of  the  kidneys  are  increased  in  size.     The  siufaco  is  smooth 
or  roufjhened,  or  nodular.     The  cortex  U  thick  and  white,  or  ^niy. 
or  mottled  with  various  combinations  of  whit«\  yellow,  gn>y,  uni 
red.     Less  frequently  the  kidneys  are  »miUl,  the  oirtox   is  thick 
white  or  jcray.     Occa-sionally  the  size  and   gross  apjioarunoe 
hardly  to  bo  distinguUhcd  from  lbo»u  of  a  norm;i!  kidney. 

Tim  cbimj^'<s  in  the  kidney  are  :  a  large  exudation  from  the  blood 
vessels,  most  of  which  is  mixed  with  the  urine,  while  a  part  is  found 
in  the  kidney  tubules  in  the  form  of  coaBulated  nuitter  and  casts  : 
deffcuenition  of  the  renal  epitbelitnn  ;  »  ffrowth  of  new  eimniftive 
tissue  iu  the  stroraii  between  the  tulies  ;  swelling  and  multiplicatioo 
of  the  tuft  cells  of  the  glomeruli ;  obliteration  of  the  ca]>illan<^s  of 
the  glonjeruli.  sometimes  waxy  dp^neration  of  these  capillnri(^«.  In 
a  considerable  iiumltiT  of  tla-su  kiiliiovs  tlio  walU  of  the  arteries  an* 
thickened  or  the  seat  of  waxy  degeneration. 

As  regards  the  exact  detail  of  tlio  tlevulopmont  of  these  changed? 
the  variety  is  almost  without  limit.  Thu  more  ordinary  types  of  the 
lesion  are  as  fi>llows  : 

(«)  The  kidneys  are  changed  as  they  ore  in  acute  diffuse  nopi 
tifl.  There  are  the  same  cortiud  wedges  containing  new  counecti 
tissue,  atrophied  tul>es  and  glomeruli,  arteries  with  thickened  vr, 
and  glomeruli  with  a  new  growth  of  aqisulo  oetK  Bt'tween 
wetlgestho  tubus  are  more  or  less  dihito<l ;  their  epitlielium  is  flat- 
tened :  there  is  a  ditlfuse  growth  of  conuective  tissue  in  the  stroma  . 
the  tuft  oells  of  the  glomeruli  iire  increased  iu  bize  uud  number. 
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(6)  Tlicro  i»  a  dilTuso  growth  of  ooniioctivo  tiasiio  in  Uio  stroma 
of  ttw  <MrU'X.  Thi'  tiiixw  itn>  inurw  or  Ioj«  dilntixl,  tlirir  epithelium  i« 
flattened.  Tlio  tuft  cells  of  the  glomeruli  nrv  inc-rouiwd  iu  aizo  and 
number. 

(c)  There  are  irregolar  an>a«,  just  beneath  the  capetule,  romix)»ed 
of  oonnetrtive  tisRue,  atrophitHl  tubes,  and  atn>{)hi(Hi  gluiueriiU.  In 
th«  cortcs  between  tht«e  ar«as  thoro  are  more  or  loss  dogenemtiun  of 
tlie  epithetium,  irregular  thirkoniiig  of  the  xlrutna,  defomiitiM  of  tho 
tubes,  growth  of  tuft  culls,  and  atrophy  of  tho  ghniit'ruli. 

(t/)  There  i»  waxy  degeneration  of  the  gluniorular  capiUaneti  and 
arteries  added  to  the  other  letuons. 


AtioptaMkUjMr.RboaliiRimallpalabaln'-K  • 

«.  «nr  e«nilec(l*a  Uanu-;  A,*lr<>(>IU»l  tutiula  ..■■,.  .-lb 

iwllne  off ;  tl,  IhJehcoal  capcol*  of  aUmwrultn. 

• 

(i>)  In  addition  to  the  other  losions  thoro  is  oxtrnTaKattMl  blood  (n 
th«  tubes*. 

4.  Chronic  Diffuse  Xepiiritis  without  Exudation, — The  diffei^ 
cuco  iK'tweeu  the  nmro  nipid  aud  the  very  slow  forms  of  chronic 
nepliritis  without  exudation  i.-<  a  oliuical  one.  The  lenoiu  aro  the 
same  in  both  isets  of  cases. 

In  the  more  rapid  casea  the  ordinary  sjTuptonw  an>  loss  of  flesh 
and  strength,  dyapntea,  contraction  of  the  arteries,  bDa4lach<s  e)oo|>- 
leatsaem,  oonTuliiion.i,  and  coma.     The  clinical  history  extends  ovut  u. 
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few  months  or  over  maiiy  yt*ara.     The  urine  ia  g<>iiomUy  abundant 
Hodof  low8p<Hafio}j-"ivily  ami -without  albumin.     At  the  times  whe 
the  patient  id  wonw  tho  urine  Lt  apt  to  lie  cli>iiiiii»hiid  and  to  cont 
a  little  albumin. 

hi  the  slow  cases  there  may  be  no  symptoms,  except  a  gnwluiil, 
fall  irt  the  specitic  graWty  of  the  urine,  up  to  the  tjme  of  the  paticnt'fl 


FM.  3M.— CBMDinO  Nri'iir<ri'i.i  wrmjoIrT  XacciMTiOH. 

Ad  atjophltid  Elomcnihii. 


death ;  or  from  time  to  time  some  of  the  symptoms  just  mention 
are  developt'tl. 

AftiT  (lojith  many  of  thcso  kiilneya  do  not  dilTer  in  their  gross  ap. 
pwiranco  frmu  ni>rniiil  kidneys.     If  th«  diRjiiso  in  far  «dvnnce<l, 
ever,  most  of  thorn  are  atrophied,  with  adherent  capTiuleH  und  nodt 
lar  surfaces.     l.eas  froquentty  these  kidneys  are  very  large. 

The  moat  prominent  feature  of  the  lemon  is  the  growth  of 
connective  tia^ue  in  tlio  atroina  (b^g.  'i'iS).     ThU  i3  confined  to  • 
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of  irregular  Ahapo  in  Uie  <x>rtex,  or  there  \a  aI»o  n  diffiiae  gmnlh  of 
<»>Mii«><rtivt>  tiiiiAiio  in  tlin  cortex  an<)  in  thn  pyrainidH. 

TIiw  I'pitlii'liiim  of  iIk*  IhIk^  is  (li-ynicraUxi,  Where  thore  ix 
muvK  tivvr  cuQniK;ti%'u  ti»»uo  tho  tiilKtit  nn>  atrojthiiHl  tintl  cuinpressod. 
la  other  places  the  tube«  are  irrof^ularly  iliUitud,  »oinetiine«  ho  much 
BO  aa  to  form  cysta. 

Of  the  Biomeruli,  some  have  their  rjipsulea  thickeue«l,  some  show 
»  swelling  antl  growth  of  the  tuft  cells,  some  are  atrophieil  (Fig. 
id) ;  in  ttoiiie  the  capillaries  undergo  waxy  degt^neration  (Kig.  'Hi5). 

There  are  very  often  changes  in  the  arteries.    There  may  bo  only 


rm.  Mk-WAXt  twanonutiai  or  ivrr  CwiLunM. 
A,  (h*  tuft  I*  «MnlikUlj  trantf onnnl  bio  a  mxy  i—  b,feMoB0ct%«ttwmxj:t,  loft  o*- 
pOlMlM  mnaali  It,  BMi(«la(«>l  tubuto  wtth  4Up«(CTaUDs  cpWwUan. 

tliickeoing  of  the  muscular  eoAt,  with  no  chungo  in  tho  size  of  tlieln- 
mim  of  the  artei>'.  There  may  bo  a  diffuj«e  connvctive-tismio  thick- 
Miing  of  the  entire  wall  of  the  artery,  with  inixlentte  diminution  of 
its  lumen.  There  may  be  thickening  of  the  inner  coat,  so  great  us 
{lartly  or  completely  to  close  the  artery. 


SUPPURATIVE  SBPIIRITI8  AKD  PVELO-NKPHKITIS. 

Suppurative  inflanmiatioii  of  the  kidney  oiay  bo  pniduoed  by  in- 
jurioM.  by  iiiftx.^oiLi  emboli,  by  cystitis,  and  may  occur  without  dis- 
coverable cause. 
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1.  Suppurativa  NaphrHis  from  Injur}/. — frunshot  wount 
ciiied  or  punctured  wounds,  falls,  blows,  and  kicks  nre  tho  ordiniiry 
traumatic  cauttes.  If  the  injury  U  a  very  severe  ooe  it  nsuaUy 
causes  tliedwith  of  thy  patioiit  \n  a  ftliort  timo  ;  if  it  is  less  severe, 
guppunitivu  iiifl»inmutior]  in  dt'VulojK-il.  Tliv  iiiflaiun»aU>ry  prooess 
may  be  diffuse,  eo  that  nearly  tho  whulu  of  oiio  or  of  Itotlt  kidneys^ 
]H  converied  into  a  soft  nuiss  composed  of  pus.  blood,  and  brokoa* 
do\vn  tissue :  or  it  is  circuniBcribed  and  one  or  ni<HX>  nb«cesaos  ar«  i 
formed  in  the  kidney. 

2.  Embolic  Ah.srrstteii. — In  pyasinia  and  in  malignant  endocardi- "I 
tis  small  infections  emboli  find  their  way  into  the  arteries  of  the 
kiiltieys  and  pn^luco  necrosis  of  i^inall  areas  of  li.ssue.  with  surround- 
ing zones  of  Huppurative  inflainniatioii.  Tho  ontirw  kidney  is  en- 
larged and  congested,  and  is  dotted  with  little  wbito  fooi  siirrtHuidtKl  j 
by  red  zones.  The  foci  are  formed  by  an  infiltration  of  pus  wlls  1w 
tween  the  tubes,  with  more  or  less  degeneration  of  kidney  tissue 
Colonies  of  micrococci  are  sntiietimos,  but  not  always,  found  in  the  \ 
Malpigliian  tufts  and  in  tho  abttcicsrH'.^  (m^o  Figs.  48  and  49). 

;(.  Idiopathic  ,1  Accesses. ^Soiiietiziios  aliscessea  of  one  or  bothj 
kidneys  are  mt^t  with  which  luivo  existed  for  a  long  time  and  forj 
which  no  cause  can  be  discovered.  After  death  tho  kidney  is  fotmd 
changed  into  a  sac  full  of  pus  and  surrounded  by  Bliruns  ti;«ue. 
The  pelvis  and  calyces  are  dilated  and  their  walls  are  thickened. 
The  connective  ttasue  around  the  kidney,  and  its  capsule,  are  also 
thickened.  Suppurating  siini-sos  may  extend  from  the  kidney  into j 
the  surnmnding  soft  pjtrts. 

4.  Suppurative  PyeloSephritis  with  Cystitis. — Both  kidnsyij 
arc  usually  affected.     The  mucous  membrane  of  the  pohns  is  coDrj 
gested,  thickened,  and  coated  with  pus  or  with  ]HitciK!S  of  fibrin. 
Scattered  through  tlie  kidneys  are  abscesses  and  foci  <if  pus  of  dif- 
ferent sizes.     Tho  smallest  aro  Iiardly  visible  to  the  nak^  eye,  but 
with  the  micro«copo  wo  find  snuill  collotrtimls  of  pus  cells  between 
the  tiilxis.  with  swelling  and  degenerutaon  of  the  renal  epitheliuni. 
Tho  larger  purulent  foci  look  like  white  strL<aks  or  wedges  iHimlU4j 
to  tho  tubes  and  surrounded  by  zones  of  congestion.     Tb«  largvrj 
abscesses  replace  considerable  [Kirtions  of  tho  kidney  tisxue. 

Tho  ureters  ai-o  sonicl.inios  infianied,  their  walls  are  tliicket 
their  inner  surfaces  uro  coaled  with  pu.-*  or  tihrin. 

Tho  bladder  is  alwa}*))  inflamed,  and  this  is  the  primary  lesion,  to 
which  tlio  kidney  lesion  is  secondarj-.  It  may  present  any  of  iiw 
lesions  of  acute  or  chronic  cystitis. 


CHRONIC  PTELO-NKPHRITIS. 

Chronic  c3r8titi»  or  calculi  in  the  pelvis  of  the  kidney  may  set 
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a  chronic  inflammation  which  involves  botli  the  pelvis  and  calyoes 
and  the  kidney  tiaaue.  The  mucous  membrane  of  the  |)elvi3  and 
calyces  ia  thickened,  the  epithelial  Liyer  in  changed,  there  is  ft  jfn>wili 
of  ^januiation  tissue  honoath  the  opitliolium,  attd  thore  may  bu  Httle 
polypoid  out^roiTth».  The  xurfuce  of  the  mucous  membnitie  is 
coutod  %vitli  puB  or  fibrin,  or  the  cavity  of  the  pelvis  is  dilated  and 
diateuded  with  purulent  xerum. 

The  kidney  ib^elf  i.t  the  aeat  of  a  chronic  interstitial  inflammation 
with  the  ppothiction  of  new  (xinmx^tive  tisauo,  and  aometimes  of  pus, 
with  oblitoraliou  of  the  renal  tubules. 


TCBCKCULAR  .NKPIJItlTIS. 

Thii*  lesion  is  usiwlly,  though  not  tilwn>-»,  oesociatod  with  tuber- 
cular inflammation  in  other  partx  of  the  gonito-urinary  tract. 

It  is  usually  unilateral,  occurring  mosit  frequently  on  the  left  fade. 
The  process  may  commence  in  the  kidney  or  in  Rome  other  part  of 
the  genito>urinary  tract.  If  only-o««  feiditoy  is  involved  the  otlier  is 
apt  to  becotno  tlio  Kent  of  chronic  diUfuse  nephriti:4  with  waxy  de- 
generation of  the  walls  of  the  arteritw.  Tlie  tti)x<rctilar  inflamma- 
tion may  occur  in  a  Iddney  already  the  seat  of  elirotiii^  inflammatory 
changes. 

The  lesion  seems  to  be^in  in  the  muomis  membrane  of  the  |>ehis 
and  calyces,  and  extend.4  from  theni^  lln<t  to  the  pyramidal  and  after- 
wanl  to  the  cortical  portion  of  thokidnvy^.  In  the  mucouti  mem- 
brane of  the  pelvis  and  calyces  there  is  a  growth  of  gnmuhttion 
tiiaue  Rtudded  with  tubercle  grauula  in  the  stroma,  while  the  efathe- 
Ual  ceili*  proliferate,  become  deformed,  and  ilesqiiamate.  This  pro- 
cess  is  often  rapidly  succeeded  by  cheesj'  degeneratioQ  of  all  the  in- 
flammatory products. 

In  the  kidney  there  in  the  ttame  protinction  of  granulation  tiaatM 
and  tubercle  granulii,  which  iuhhi  uiulergo  chcc^' ili-gi-neration,  tlis 
degeneration  involving  the  iwljatvnt  kiduuy  tissue.  In  odditiuu  to 
this  there  is  in  tlie  rust  of  the  kidney  chronic  interstitial  or  suppura- 
tive inllainmation.  So  the  entire  kidney  is  enlarged,  portions  are  in 
the  condition  of  cheasy  degeneration  or  iiave  sloughed  away,  while 
the  rest  of  the  kidney  i.**  ih^njH)  and  lianl.  Or.  if  suppuration  taki.-^ 
place,  the  kidney  i*  hollowed  out  into  cavitii!:*  tilled  with  ehi^eny  mat- 
ter and  pus. 

Sometimea  the  process  comes  to  a  slandstill,  and  then  the  chewy 
portions  are  inJiltruted  with  salts  of  hme. 

EUHOt.ISU  AND  THROUBOSIS. 
Acute  and  chronic  endocarditis  affecting  the  left  side  of  the  heartt 
and  chronic  endarteritia  of  the  aorta.  frequeDtly  result  iu  the  funna- 
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tion  of  vefjefalions.  portions  of  which  boi;i>m«  dubicbed  and  lodged  iat\ 
emboli  iit  the  bruiiL-heu  of  the  renal  urterj-. 

The  occlusion  of  an  artery  in  this  way  produc«fi  in  the  Idilnuys  { 
wedgO'Shaiied  )nfarctioii-'<,  varying  in  their  »ize  ^vith  the  sizo  of  tbe 
obstructed  artery.  Tbo  infarction  loses  thy  iiatuml  rod  color  of  the 
kiilney  and  Ixtcomes  first  yvlloiv  and  thoti  whit*>,  Tho  ruuul  epitbe- 
liuia  df^genorates  and  disappears,  tho  tubes  IxuMmv  collapsed  and 
Hbrirnksn  :  around  tbe  infarction  is  a  zone  of  congestion  and  of  infil- 
tration witli  pus  celli*.  Aftor  this  tlie  infarction  becomea  sbniiiki'ti, 
denae,  and  chniigod  into  connective  ti»snc.  The  kidney  is  Uion  loft 
deformEKl  by  tho  cicatricial  dvpn.i.'^sious  and  coiitractions.  It  i^  pos- 
sible, bowovor,  for  the  infanrtion  to  bcoinio  gnnjfn-tious,  or  to  be 
Hurrouuded  by  a  zone  of  purulent  intiltratiou,  and  bnvtk  dovm  »o  ae 
to  form  an  abscess.  Rarely  the  infarctions  are  of  the  batmorrbagic 
variety. 

Embolism  of  the  trunk  of  the  renal  artery  produoea  complete  do> 
crosis  of  tbe  kidney. 

Infectious  umbuli  are  Hmall  and  produce  littlo  purulent  fovi  (aee ; 
above). 

Thrombosis  of  tbe  renal  vein  and  its  brancht\s  may  occur  in  pa- 
tients suffering  from  chnmic  Brigbt'a  disease, '  It  can  also  be  pro- 
duced by  tumors  pi-essuiig  on  tbo  vcinH,  by  tbrombi  of  tbe  vena 
cava,  and  ooounn  as  a  primary  lesion  dependent  on  the  general  can-  ] 
ditiou  of  the  patient. 


HTDR0NEPH»0»I9. 

Dilatation  of  tho  jwlvis  imd  caly<.-e«  of  tho  kidneys  is  found  aa 
con^'nitjil  condition.  In  some  cases  other  mulfonnntions,  such  m 
club-fiHjt.  liaro-lip.  and  imperforate  aniu.  are  also  present.  Tho  pel- 
ves and  calj'ces  of  btilh  kidneys,  and  the  ni-eters.  are  distendwl  with 
urine  ;  tbo  bladder  is  also  distonde<l  and  its  wall  may  be  hypertro- 
phiod.  Tho  m-etbru  may  be  closed,  or  no  obstninioii  can  be  demon- 
strated. In  these  hitter  cases  it  is  supposed  thai  there  does  exist 
some  membranous  obstruction,  which  is  broken  by  tlie  probe  or 
catliet'.T  used  to  explore  tho  urethra. 

lufwlult  life  bydmnephiiisis  is  produced  by  mechanical  obstruc- 
tion of  the  urethra  or  tiroters,  duo  to  inilammatian,  tumors,  or 
calculi.  Acconling  to  tho  position  of  the  obstruction,  either  one  or 
Imth  kidneys  aro  involved. 

The  pelvis  and  calyces  are  dilated,  sometirueit  enormously,  and 
filled  with  urine  alone  or  urine  mixed  with  pus.  Tbe  kidney  liKsue 
is  flattened  and  tbiimed  over  the  distended  cavities.     lt»  texture  may 

*  Moxon.  Trans,  (jiiid.  PnUi.  Sodd;.  1870,  p.  US. 
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remain  unchaii^<,-<l.  or  lliuro  tnay  ite  <levolo|ictl  8tii)i>ur»tivo  py^o* 
iiephritix  or  chninic  <liffu»v  n<>]))iritiiii. 

THB  CVSTIC   KIDNEV. 

CystB  are  fomuMl  in  tlie  kidnt^vK,  IkhIi  (luring  iiitm-nterine  und 
{!xtrA*uU)rino  life. 

The  congoititAl  cystic  kitlney  ti*  a  very  rctiwrtcttble  piitti'itof^ml 
ooiHlitioii.  Eitlivr  oiio  or  boUi  ki(ltto>'8  are  enormouHly  eniai^ed  and 
oouvortod  into  a  miuw  of  cyitts.  The  cysts  are  «f  all  sizes  and  are 
MpurutMl  fruu)  vach  utliur  by  fibroiu  Huptu  or  compressed  kidney  tin- 
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siio.  They  contain  a  clear  yollow.  acid  fluitl  lioldinp  in  siJntitm 
tlw  urinary  Mtlt:*.  Or  tlio  fluid  ts  turliid  and  brown,  and  contuiiH 
blood,  uric  acid  crjiituLt,  and  cboletsterin.  The  oyntit  are  lined  vrilli 
n  ungk'  layer  of  flat,  polygonal  celU.  They  scorn  to  bo  fonne<i  by  a 
dilatation  of  tlw  tubules  and  of  tlui  capsules  of  tlio  MalpJghtAn  bodie*i. 
Am  causes  for  such  dilatations  are  found  obliteration  of  tho  Xh\ka  in 
the  pajiillre,  and  stciioKii*  of  the  pclviH,  ureters,  bladder,  or  umthra. 
Otlier  conp^nitjd  inidfonnations  are  of  ten  a«80ciated  with  this  one' 
In  adult  lifo  iro  find  three  varieties  of  cytttic  kidney  : 
I.  In  kidneys  which  are  otberwiae  nomuil  Uiere  aro  one  ur  mora 

■  Vlnrh..  Oo.  Abhamll. 
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cyst*  fillwl  with  okmr  or  lirown  Horiitn  or  coUoid  mailer.     Those" 
cyate  do  not  appear  to  interfere  at  uU  w-itli  the  function  of  the  kid- 
aeiya. 

2.  In  chronic  diffuse  nephritiH,  especially  in  the  atrophic  furm, 
^^iipsof  tiibos  nro  tlilatftii.  Api>arenliy  oiioor  mure  of  iho  Utrgvr 
tubes  in  the  pyramids  is  ohstructeiJ,  aiwl  this  pau**s  dihitatiun  of  a 
comt»poridiii)j:  {j;njD]i  of  tiibort.  Such  a  dilatation  iiiay  bo  motlerate 
iQ  size,  or  it  rnay  form  cysts  vixiblo  to  the  iiakiKl  eye, 

3.  Both  kidneys  are  very  mtich  enlarged  and  t^onverted  into  a 
mass  of  cysts  containing  dear  or  colored  somm  or  colloid  mnttor. 
The  nature  of  these  cysts  is  uncertain.  It  is  possible  that  they  are 
congenital.  They  are  sometimes  a-sAiK-iatet]  ^vitli  similar  cy.tts  in  the 
liver.  Tliey  ."teem  to  produce  no  reiud  «yin]>t(>m8  until  tdiorlly  before 
the  patient'a  death,  uidess  chronic  nepliriti*  also  exis*t>(,  and  then 
there  are  the  ordinary  symptoms  of  diruuic  Bright's  di^iMue, 


PKRINKPHKlTia 

The  loose  connective  tissue  which  is  situated  around  and  bencK%t[i 
the  kidney  may  become  the  seat  of  suppurative  inflammation,  and  in 
this  way  abscessea  of  considerable  size  are  formed. 

Such  a  jwrinepi iritis  may  bo  either  aeeomlary  or  primary.     The' 
secondary  c«i«.!S  are  duo  to  extension  of  the  intlnmmation  from  ab 
eoeseesiu  the  \-icinity.  such  a^  are  formed  with  Ciiricn  of  the  spine. 
pelvic  cellulitis,  puerperal  parametritis,  perityphlitis,  and  suppura- 
tive nephritis. 

The  primary  eases  occur  after  exposure  to  cold,  after  connision« 
over  the  iuinbai-  region,  and  after  great  muscular  exertion  ;  or  no 
cause  can  bo  discovered, 

Complicatin;;  coscm  occur  in  the  courh)  of  typhus  and  typhoid 
fevers  and  of  smnll-iiox. 

Most  of  tho  reported  cases  have  been  in  persons  between  th«  agtm 
of  twenty  and  forty  years.  Less  frocjuently  children  and  older  yer- 
eons  are  affected. 

In  the  idiopathic  cases  the  connective  tissue  behind  tho  kidney 
mems  to  bo  the  point  of  origin  of  the  inflammatory  pnxiess.  uod  it  ia 
liere  that  the  pus  first  collects.  After  tho  abscess  lias  formed  tlie 
suppuration  extends  and  tho  pus  burrows  in  different  directions : 
backward  through  tbo  muscles  ;  downward  into  the  iliac  fossit,  tJie 
)K-rineum,  the  bladder,  the  scrotum,  or  the  vagina  ;  forward  into 
the  peritoneal  cavity  or  tho  colon  ;  upward  through  tlie  diaphragm. 

Tile  kidney  itself  is  sim])ly  compressed  by  the  alMtces-S,  or  its  tis- 
sue bocomes  involved  in  the  suppurative  inflamnuttion. 
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KKXAl.  CALCULI. 

In  the  kidneys  of  new-boni  oliildren,  from  tho  first  to  the  four- 
teenth day  ttft<?r  birth,  the  Uirge  tuhos  of  tho  pyraini<ls  <>ft«n  con- 
bun  luniilt,  brotvnisb.  rouaded  bodies  compotMxl  of  tlu>  tmttv:*  of  am- 
muuium  and  sodium.  Similar  masses  may  also  lx>  pnweiit  in  the 
calyces  and  pelvea.  In  still-born  children  the-so  masses  are  iisuiilly 
absent.  Tho  carbonate  and  phosplmte  of  limo  may  he  deposited  in 
tho  tubes  of  tho  |iyminid».  in  Uie  form  of  whito  linwir  mn.'we«,  in  tlie 
kidiieys  of  old  pcr»on»  and  of  tboiw^  who  havo  8iiff^'[\-«l  from  detttnic- 
tiv«  diseattes  of  the  bones. 

Urate  of  soda  in  the  form  of  aciciitar  crystals  is  depowtod  botli  in 
the  tub«.>3  and  stroma  of  the  kidneys  of  giMity  persons. 

Concretion.t  of  tiie  nriiuiry  oallfi  are  often  formetl  tu  the  pelvea  of 
Iho  kidneys.  Thoy  may  rvinaiii  tliwre  aa  ronndeiJ  nuLi»e«.  or  they 
atay  attain  a  largo  )^ize  and  )>(<  mouldc^l  inbi  Ihi' iiluiiKiof  the  peUis 
and  cJvlycPtL  Snmtler  calonii  may  pass  into  th»  uretor  )uid  vith«>r 
become  impacteil  there  or  pass  throngh  it  into  the  bhuldur.  Tlio 
moat  common  form  of  calcuhiit  i.t  that  composed  of  uric  acid.  But 
they  may  abio  be  formed  of  uric  nciti  with  a  »hel1  of  oxalate  of  lime, 
or  of  oxalate  of  lime  alonu,  or  of  tho  phosphates,  or  of  cystin. 

The  miMtt  seriou.s  n--suU  of  tho  pnoMmov  of  thme  calculi  is  the  oc- 
clusion of  the  uretcra  or  tho  production  of  pyulo-uephritis. 

TUUOttK. 

Fibroma. — Small,  luinl,  white  fibrous  nodules  are  froqu^-ntly 
found  in  thv  pynmiidK  Tbey  are  of  no  special  iinportiuicu.  Tiier 
may  bo  init^takun  for  miliary  tubercles.  Lat)^  6bromata  are  vwry 
rare.' 

Lipoma. — Small  fatty  tumom  are  found  in  tlte  cort«x  of  tho  kid- 
ney just  beneath  the  cajMuIe.  Tlie.v  are  iMm{)oe4od  of  fully  devel- 
oped fat  tUtne.  The  (at  is  tleveloped  in  tho  Htnimu  so  a-t  tJi  replace 
tiw  kidney  tissue.' 

/*«(>i7/om<i,  —  Vilioun  tumonf,  formed  of  tufts  of  connective  tissue 
covenxl  with  opith^^thum,  nuiy  grow  fix>m  the  mu'MUS  membmuo  of 
the  pelvia*  A  peculiar  form  of  papillary  aii<l  cystic  growth  of  the 
ureter  is  desrribed,' 

Myxo-Sarroiita. — Large  tuntom  may  grow  frwin  Uio  pelviit  of  tho 
kidney.  Thoy  are  not  «m[do  myxomata,  but  nru  compoaod  of  mif 
COU8  tissue,  fat,  and  sarcoouitons  tiwuie. 


■  WiUu.  Tmia.  Loud  JhOt.  8oc.  xx. 
•  rirehMt.  ■•  Krank.  OMdHTDtMc."  Bd.  L.  p.  880. 
■Trans,  txtad.  l>nUi.  8oc..  Itf'n.  p.  tSli. 
*Vwcti.  Arch.,  Bd.  Ixvl.,  p.  ISK. 
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Munma. — Small  tumors  compoaud  of  smooth  muscular  Rbmi  and 
of  niiiiKi  (X'lla  ara  foutui  in  the  cortes  close  to  the  capenle. 

A  tumor  cuitipoitod  of  striated  muacle  and  round  c«1Ih  \r  doscrihod 
by  Cohnheim.' 

A  tumor  com{Msed  partly  of  smooth  muscle,  pATtly  of  striped 
muscle,  and  partly  of  »ar<;omntous  tii^suw  \*  dv^eriboil  by  Kbertb. ' 

Angioma  caverna^ain  occurs  in  the  form  of  small  nodules  sita- 
ated  in  the  cortex. 

Lymphoma. — Small  white  tumors  comjKised  of  tissue  likn  ilmt  of 
tho  lyiiipliatic  ({lands  are  found  in  caM>»  of  leukainiia  and  luoudo- 
loukmmia.  !>.'*«  fnxiuently  they  are  found  with  typluMd  fovor,  scar- 
let f«ver,  and  diphtheria. 

Adenoma. — This  form  of  tumor  ii4  i^itunted  in  tho  cortex  of  the 
Mdncy  and  may  invade  tho  pyrainiihil  [>ortion  alsii.  UauaUy  therois 
only  a  single  tumor,  but  sometiiiws  two  or  more,  or  they  may  o\-6n 
occur  in  both  kidneys.  They  vary  in  size  :  some  are  not  Iarg«>r  than 
i\  pea,  othors  ai-o  as  large  as  a  ben's  egg.  They  are  of  rouiiiK^d  form, 
of  whitjith  color,  and  separated  by  a  capsule  from  tho  kidney  tissue. 
The  tumor*  aro  mcjst  frequent  in  persona  over  forty  years  of  age. 

There  are  two  priiicipul  varioties  of  theite  tumors,  the  papillary 
and  the  alveolar. 

1.  The  Papillary  Adenoma. — There  aro  cavities  of  diflFerent 
sizen,  from  the  walls  of  which  spring  branching  tufts  coverfd  with 
cylindrical  or  cuboidal  epilhelium.  These  tufts  nearly  lUl  tb«  cavi- 
ties. 

3.  Thf:  Alveolar  Adfunma. — There  is  a  connective-tissue  fraiiM- 
work  om-liwiiiK  small  mund,  oval,  or  tubular  alveoli,  lined  or  filled 
with  cells.     Tho  ciAls  arc  largir.  )K>tygi>ri«l,  nucli--)it4?>il  Uidies. 

The  luleiiomnt^i  fruqucntly  undergo  fatty  degenenition,  wtuch 
may  be  so  complete  that  they  l€)ok  like  fatty  tumors. 

Or  there  may  W  an  excessive  development  of  the  stroma,  with 
atrophy  of  the  epithelial  celU. 

There  may  Iw  an  excessive  development  and  dilatation  of  tlie  ca- 
pillaries and  veins  in  tho  stroma. 

Cysts  of  considerable  size  imiy  bo  formed  by  dilatation  of  tlivuavi- 
ties  or  alveoli.* 

There  are  lat^r  tumors,  involving  tho  whole  of  the  kidney  and 
accompanied  with  raeuistatic  growths  in  other  parl.-«  of  the  l>ody, 
n'hich  have  the  same  structure  as  Uie  papillary  adenomata. 

A  congenital  jidenoina  is  described  by  Weigert.' 


'  Vircli,  Arch-,  Bii.  Ixi.,  p.  64. 

'Ibirf-.M.  W.,  p,  518. 

'  MeillzbSach.  Jubrb..  1^3.  p.  SIS.    Yiroli.  ArcU..  Bd.  xdii.,  p.  88. 

*  Virtli.  Areh..  BJ.  I»rii.,  p.  482. 
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^''"^MBP^ — B«aide8  aeoondai7  carcinoma  nf  Uie  kidney  there  u 
also  a  pnnnay  form.  Our  kno\vll>d^o  of  Uiih  hiis  I>eca  much  ub- 
Kciini)  by  cu[ifoun<lint;  \villi  it  adiMiotiuibi  niu)  MtHMinHUi. 

There  seems  to  be,  however,  a  rvtil  vpilhi'ltHl  i^rowth.  oH^iiatin^ 
ia  the  kidney  tubules,  which  fomu  tiimont  u(  largo  size  luid  malig- 
nant character. 

Siirroma. — Tumors  fonnotl  of  connective- tissue  cells  mayorifji- 
nato  cither  in  tlio  |H-lvis  of  the  kiduvy  or  in  the  kidney  itaelf.  They 
form  tumors  of  Inrge  »iiJO  and  muli^ant  character.  Those  which 
grow  from  tlw  iu'lvis  are  uituiilly  myxo-Mirxwmata.  Those  which 
ori^pnivte  in  the  kidney  tissue  reach  u  lar^  su»  and  ftre  softiuid 
baemorriiatcw.  Their  stroma  forma  irregubir  alvwoli  tilU^d  witli  xuinll 
round  cells. 

PAKASITKS. 

Echinococcus.  in  its  ordiniiry  form  of  mtrther  and  ihiiigbtvr  cysle. 
ia  Hometiines  found  in  the  kidney.  The  cysts  may  opi'ii  inlo  the  jwl- 
vis  of  the  kidney,  into  the  pleura,  or  throU({h  the  wall  of  the  iibdomon. 

Cysiicercus  cetluloste  is  of  very  rare  occurrence. 

PentantomuiH  deHticulatiim  has  been  seen  once  by  K.  W^jner, 

FUnria  saiu/utnix  hoiniin's  is  found  in  tho  art«ri«fl,  veins,  lJ^n• 
phatics,  and  »(romn. 

Strongylus  gi^ns  bus  been  foimU  seveml  times  in  tho  pelvis  of 
the  kidney. 

THE  1;R1X.VUY  ltI^\.DDKH. 

JIAI.K(>HllATION». 

ETalroverittnn  of  the  bladder  is  one  of  the  moxt  frequent  mal- 
formations, and  may  occur  in  either  sex.  It  presents  Severn!  varie- 
tjea : 

1.  llio  nmlnlicus  is  lower  do\m  tliaii  usual,  the  pilbic  bonm  are 
not  uniUii  at  tho  symphysis,  tbo  jielvis  is  wider  and  iihallowvr  lluui 
it  should  U'.  Between  the  uiiiliiUcus  and  pnUw  tlio  abdominal  wall 
is  wimliiig.  lu  its  plaou  is  n  projwrting,  ovoid  nuiss  of  mucous  mem- 
brane, in  which  may  be  scM>n  Iho  o[*oniiigs  of  the  ureters.  The  penis 
is  usually  rudimentary  ;  the  urethra  is  an  open  6»iure  (<<piH|t»dias) ; 
the  clitoris  may  l>e  separated  into  two  halves.  The  uretors  usually 
open  normally  ;  sometimes  their  openingH  are  dL'iplace<l  or  are  amllt- 
pie.     They  may  be  dilated. 

2.  Theit>  iiuiy  bo  a  fis»uro  in  tho  abduiniual  wall,  filled  np  t^ 
tbe  perfectly  f<jnncd  bladder. 

3.  Tho  umbilicus  may  bo  well  forme<I.  and  then*  is  a  portion  of 
abdominal  wall  between  it  and  the  exstru|>b it'll  bladdirr. 

4.  The  external  genitals  and  urethra  may  l<e  well  ftinned,  and  tbe 
qmipbyBis  pubis  united,  white  only  tbe  bladder  is  Assun^d. 
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5.  Tho  gDiiitals,  urethra,  and  ajinphysia  mftj*  b«>  well  fonmsl,  Uio 
bladilvr  olyiu'il  cxwpt  fit  ttut  iipjx^r  lutrl  of  Ua  aiitorinr  wall.  Tho 
t)liul(Ii]r  M  entirely  or  in  pjirt  invorUwl  iu\f\  j)ti)<.li«<i  throujch  tho  open- 
ing in  the  iibJominfil  wait 

The  Uradtus  nijrmally  remains  as  a  very  small  canal,  five  u>^ 
scvftn  cm.  liinR,  vnth  a  sniitll  ojjeuins  into  the  bladder,  or  entirely 
tiloscil  at  tliat  point.     If  thore  is  a  con^tiital  obatruction  to  the  fli)%^ , 
of  urino  throiigli  tin*  unithnt,  thc!  tiraohun  may  romain  opon  and  thftj 
urine  pass  thn»t)^h  it. 

Abaeace  of  the  Bladder  is  of  rare  oocmrence.     The  bladder  tday 
be  very  Hmal),  the  imne  passing  almost  directly  into  the  urethra.  | 
Tlio  liladdtT  may  be  peparated  into  an  npi>>r  and  a  lower  portion  by 
u  cireuL'tr  nDustrictimi.     It  may  be  compl»t<-Iy  ili\'iiif-d  by  a  vertiwtll 
septum  into  two  lateral  portions    Diverticula  of  the  wall  of  iht 
bladder  are  eomctimut  fmmd  in  now-lxtm  childrun.     Fortiul  or  com-1 
plete  closuro  of  the  neck  of  the  bhidder  may  occur.     This  may  lead 
to  hydronephrosis,  or  the  urine  may  bo  discharged  tlu-ough  the  open 
urachUB. 


fUANGKS  IV  SIZli  AXI>  l't»SlTlUX. 

Dit'itatt'on.—ThiA  may  l«>  general  or  pnrtiat,  lemMng  to  Ui«J 
formation  of  divvrticuUi. 

Cloneral  diliitntiuu  of  tho  bliidder  is  protluced  by  the  accumulation 
of  uriue  in  constvjuence  of  some  mechanical  obstaclqto  its  escape,  or 
of  imnilysis  of  the  muscuUr  walls  of  the  organ.    The  dilatation  iaj 
n.iuiilly  uniform  and  may  bo  very  great,  sn  that  the  bLuld^^r  may  j 
rwich  to  tho  iitiibilicus*.     If  tho  walU  of  the  bhubfer  iiro  pariilyz*:<J,  or  ' 
the  obstruction  occurs  8U(ldonly  or  is  comploto.  tho  wall  of  tlie  blad- 
der is  thinned.     Wlicn  an  incumplote  obstruction  exists  for  some 
lime  the  walls  of  tlie  bladder  are  apt  to  hypertropliy,  so  that,  al- 
though tho  bladder  ia  larger  than  normal,  the  walls  may  not  only  be ' 
of  tJiu  UBiual  thickness,  but  even  very  much  thicker.     In  thc  ftctus 
dilatation  of  the  bladder  may  reaoh  such  a  size  aa  to  interfere  with 
delivery. 

The  retained  urine  in  dilated  bladders  is  liable  to  deoompositioa, , 
leading  to  inflaimnatiou  or  gangrene  of  the  mucous  membrane. 

Dii-eriivula  i>f  tho  bladcler  may  be  protluced  by  the  pouchiiig^ul 
of  circnmsciilK'd  iwrlioiia  of  the  wall  of  tho  bladder,  the  wall  of  the 
pouch  containing  all  the  layers  of  tho  bladder  ^vall.  More  frequently, 
however,  they  are  pnnbioird  by  li  protrusion  of  the  mucous  membrane 
hetween  hy|iertrophied  bundles  of  muscle  fibre.  ■  They  m^iy  be  very 
small,  or  they  may  bo  as  large  as  a  child's  head.  They  may  com- 
municate mth  tlie  bladder  by  a  larRo  or  a  small  opening.  Tho  de- 
compouitiuii  of  stagnant  urine  in  diverticula  is  apt  to  induce  iuAam> 
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malinii.  CHltniU  umy  hv  fonitoti  in  them  or  nuty  nlip  into  them  from 
th«  UluiKlvr. 

Hyperirophtj  of  the  miiscuUir  cOBt  of  the  blftdilcr  i«  usually  pro- 
<iiicctl  by  median ical  olmtnictions  to  tltooiitflflw  of  uriiK-,  kiiHi  as 
stricture  of  tlie  ui-ethi-ii,  vnlui^^d  proHtatc.  cnlculi.  ih-w  i^rutvths.  i-tc 
The  iiin»ciilar  cunt  is  Uiioki-niMl  uiiifoniily  or  HSKtunt's  »  tnibeculuted 
aii|M'arHn<'c,  Thw  orgivn  rvtuins  its  ntirniJil  oapHt'ity.  or  is  cliJatetl,  or 
bwumua  Hniullur.  The  mui-oim  membrane  is  fretiuently  the  seat  of 
vliruutc  or  acute  inHatmimtioii.  Dilatation  of  the  uretere  and  hydro- 
nt^pbrosia  frequently  accompany  this  <wn<lition. 

Herniie  at  tlio  hladrlor  ttontotirneH  acootnpany  irit<5Stiiial  hbniiss 
through  tile  inguinal  aiid  crural  caiialit  and  th«  foramen  ovato.  Tlie 
rhan^i^s  in  ivixition  of  tho  bladder,  prodmx-«l  by  displaoemeut^  of 
thv  vn^fiiia  und  uterus,  vrill  be  mentionml  with  tbo  lemons  of  th'j«e 

In  the  female  the  base  of  the  bladder  may  preaa  downward,  caus* 
ing  pnrtruBiou  of  the  va^nal  wall  {vaginal  cyatocele) ;  or  there 
■nay  be  invenuon  and  prola[)(*o  of  liladder  through  the  dilated 
lurethra. 

RU  PTU  RK— PKRKOR  ATIOX. 

Penetrating  wounds  of  tho  bladder  may  permit  vMcape  of  urine 
into  tho  alxlomintd  CH%'ity.  or  infiltnttion  into  the  siuroumling  c'un- 
nective  ti)«>ttie,  or  permanent  tistulw.  Such  wounds  arv  always  seri- 
ous and  freiiueiitly  fatal,  owing  <;)iieHy  to  the  severe  and  often 
gangrenous  inflammation  whi<;h  deciHn|M>sing  urine  sets  up  in  tite 
«-4inn»«-live  tUnuc,  or  to  the  |>eril/»nitis  imluwsl  by  the  snimv  omae. 

Rupture  of  Uie  bladdLT  nu«y  Im  produitil  by  iwvurv  blows  and 
fulls  when  the  bladder  couuiins  iirinu.  )lort^>  ntivly  rupture  takes 
place  from  overdistenrion.  Death  may  occur  from  rupture  of  the 
i>1jidder  with  escajje  of  urine  iuto  the  peritODeal  cavity,  without  evi- 
dences  of  i>eritonitis. 

Perforations  of  tho  blmlder  are  piWuced  by  ulceration  and 
gangrene,  by  ab«oc.sses  from  withotit,  and  by  cancennis  uWnttiixi 
fnim  the  mljoining  urgiui^  Fnu^tures  of  the  jwlvii;  IxineA  may  jiro- 
duoo  hicvnvtion  of  tlie  bladder.  Perfonttioui*  of  the  bbtddor  may 
lead  to  the  Mtablishment  of  fiwttdw.  communk-uting  wiUi  Uio  rv«rtum. 
vagina,  uterus,  or  opeaittg  externally. 


OISmtBASCBS  OP  OIROULATIOS. 

Ilyperannia. — Aside  from  active  hyporunnia  of  the  mucous  mem- 
brane in  acute  indammation,  the  blwlder  is  not  infit>quently  the  ivmI 
of  chronic  <^>nge;ition  fn>m  obstruction  to  the  venous  circidiition. 
Under  tliuse  oonditioos  there  may  be  chronic  catarrhal  intlamma- 
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tion,  or  ft  nuuti^   flilatntiou  of  tho  v^ins   (\'n^cal  hntmorHiAids). 
which  may  giva  rise  tw  luDttiurrlmKO  or  1o  obstruction  of  tbu  opening, 
of  the  ureters. 

na^morrbfuje. —  Rxtciisive  hmmorrhagee  into  the  blndder 
(.■omnmnly  duo  Xtt  injury  or  to  the  presence  of  calculi  or  tutnoruJ 
Small  hfeniorrhayes  into  th^  Hubstance  of  the  mucous  membruie  iim^j 
»ccom|Nuiy  inlbimmntion,  Ibo  h.Temiirrhajric  fiiatheai*.  scurvy,  |itir-| 
puru.  !<juall-)><^x.  v'tf.  If  tht'  h;omoiihajfi>  i«  consirtorahio  ami  occur*' 
rapitUy  in  an  empty  bladder,  ft  clot  is  apt  to  form ;  Inil  when  the 
blood  mixes  with  urine  iis  it  is  extra viuutt^d  it  more  commonly  r«-, 
mains  liquid  and  ie  discharged  as  a  reddish-brown  fluid. 


INPI.AUHATION. 

Acute  Catarrhal  Cystitis.— Thin  may  be  incited  by  tho  pi**^ 
tMJiicc  of  urine  which  has  docompfH^ed  (uidcr  tho  infliU'iiw  of  Ixictoria : 
by  cantharides  or  other  drujjs  :  by  the  preseuw  of  forei^u  bodies 
and  calculi :  or  it  may  be  due  to  an  extension  of  gunorrbtBol  ur«rtbri- 1 
tia  or  vaginitin ;  or  it  raay  occur  without  assiynahle  cauae.     Thu  | 
mucous  mombnuic  i.s  »wolWii  and  congf^st^d,  allhouKh  that^ia  lUteni- 
tioiis  may  not  bo  vary  evident  after  dcnth.     Th«  8urfacu»  miiy  bsj 
couted  with  mucus  coutaiiiiii};  rod  blood  i'vlU  and  pus.     The  epithe- 
lium is  apt  to  be  loosened  and  in  some  places  poeled  off,  so  that 
suijerficial  or  deep  ulceration  may  occur.     We  may  find  mixed  with 
the  nriue  in  the  orj^au  shreds  of  mucus,  pus  cells,  epithelial  cells  of 
various  sha|ies.  usually  more  or  less  swollen  and  granular,  or  fra^<  | 
ments  of  such  colls  ;  ii>d  blood  cells  and  bacteria.     licHolution  may 
occur  from  acute  catarrhal  c^'stttiS)  but  il  vvry  frvtiuvntly  as.-4um« 
chronic  character. 

The  small  nodules  of  lymphoid  tissue  in  the  mucous  membniti? 
of  tllo  bladder,  e8[)ecially  near  the  neck,  raay  become  enlarged  mul 
prominent  in  cystitis,  and  raay  then  considerably  resemble  miliar}' ' 
tubercles, 

Ckrnnic  Cystitis. — In  this  form  tho  mucous  membrane  may  hoj 
Kwollcn,  succuh-nt,  graWsli,  or  luotlhil  with  M|K>ti(  of  congwftioQ  or) 
extra VH^^ition,  and  co^cretl  with  a  layer  of  mucus  and  pus.  Micro- 
scopically the  membrane  may  Ik»  more  or  less  infiltrated  with  pus 
cells,  and  pns  may  he  constantly  produced  and  thro\m  off  into  the 
urine.  Later  tho  mucous  membmne  may  become  thickened  either 
diffiiwly  or  in  the  form  of  tufts  or  polypi.  In  some  cases  it  hocoRU:s( 
titrypliicd.  Owing  to  decomiwisition  of  tfie  hinmojflobjn  in  tlu>  extra- 
vHsatcd  blood  the  mucosa  may  bccoDie  pigincutt^^l,  brown,  or  Klat<>- 
oolored.  The  mucous  mcmbraue  frct|uently  becomm  oroded,  eepo- 
cially  on  the  most  elevated  portions,  or  deep  ulcerations  may  occur. 
The  muscular  coats  may  become  paralyzed  and  the  blad<ler  dilated ; 
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or  thf  xiihiniicosa  or  tlif  muxcularix.  or  boUi.  may  become  hypertro- 
]ihie(l.     Tlie  miimiii)  ntvmbrune  niay  become  encroxtoil  hHiIi  iirinnry 

In  another  <>Iju*k  of  ctmea  the  iiiHnmnmtioii  assume*)  a  more  in- 
t<>nsBau(l  necmtiocharactor.  Largi'raiid  iunallori4)ire<Uaiid  patchen 
of  thi>  mucosii  (lie.  b«^'mi'  briiwn  or  gniy  in  oilur,  Ickim'u  or  pi-cl  nflf, 
and  bocoiiio  mixtxl  witJi  tho  urino  and  oxiiihitions,  Th«  gaiigrenoiw 
pnx'uas  may  exteixl  to  all  tlio  coaU  of  (ho  bhidditr,  80  that  [XTfom* 
tiuii  and  fatal  jx^ritonitis  may  ocour.  The  ({sngreDouK  form  of  cj**- 
tilis  is  most  ftjil  (o  ot-cur  in  paralytira.  In  still  another  cUuw  of  cases 
thfi  inflntnmution  UMimnes  a  suppurative  character.  The  submu- 
cosa,  tho  intermuscular  coniit>ctivo  tit«8tie,  and  th«  adjacent  i>arta  be- 
txtmo  infiltrated  with  pus,  vithor  difTiirwly  or  in  tho  form  of  larger 
and  smaller  ahi(c-c-i«»i«,  which  may  open  uxlvrnally  or  int«Tnally. 
forming  dct^p  utcors.  In  nil  th«w  cases  tlic  inflammation  may  ex- 
I<^nd  to  the  urctorH  and  kidneys :  it  may  skip  the  ureters  ami  in- 
viilve  tho  kidneys. 

Croupous  InfttimmatioR. — In  connection  with  any  of  the  above 
IttHons  the  moooos  meinbnuio  of  tJio  bhiddi-r  may  be  covered,  in 
patches  or  flotnetamcH  ovor  a  con^idi^niblo  [xirtion  of  its  surface,  witli 
a  layer  of  tihrin,  either  granuUir  or  (ibrilhu-,  uudosiu);  putt  aiid opitlie* 
lial  Culls  and  bacteria.     The  niiK'osii  may  be  infiltrated  with  fibrin. 

This  form  of  inflammation  may  occur  in  connection  with  severe 
infectious  diseases — measles,  diphtheria,  scarlatina,  tj-phoid  fever; 
in  connection  witli  similar  infhuiiniation  of  the  external  genitals,  in 
puerperal  fever,  uomn,  and  «>motinK>s  in  the  presence  of  foreign 
bodies.     It  is  rarely  an  idio]»ilhic  di^-nsi'. 

Tubercuhir  liiftawmalion. — This  disease  commences  by  tho  for- 
matioo  of  miliary  tubercles  in  tho  mucous  mombrano  of  tbti  bbtdder. 
By  the  coidescenoe  of  the  tulx'rcles  and  the  degeneration  of  tissue 
about  them,  ulcers  are  fonned,  and  it  is  most  frM(uently  in  the  ul- 
cerative stage  that  the  lc«iiui)  U  seen.  Tlie  ulcers,  which  may  be 
large  or  small,  arc  usually  laust  abundant  at  the  base  of  tbe  organ. 
Th«ir  «lg««  may  he  chwsy,  and  miliary  tulM.trcU«  in  greater  or 
smaller  numbers  are  usually  fiauid  in  the  muoHa  aWut  them.  Not 
infrequently  large  shre«)s  of  tissue  are  loosened  and  cast  off.  The 
mucosa  about  tiie  ulcers  ta  apt  to  be  iufiltrateil  with  small  .Hpheroi- 
ilal  cells.  Tulvrcle  t>acilli  are  present  in  many  of  the  tubercles  imd 
iu  tho  c<Igos  luid  ha.su  of  tho  ulcere.  They  may  also  bo  found  in  the 
urine,  and  are  then  of  diagnostic  Htgiiiflamoe.  Catarrhal  inflamma- 
tion is  a  very  constant  accompaniment  of  lliis  lesion.  Tubercular 
cystitis  may  occur  in  connection  witb  tulKTCuhir  infhunmataoil  of 
the  lungs,  intestines,  or  of  the  kidney,  uterus,  |>ro«tate,  etc. 
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Fibromata  liavo  been  desoribed,  occurring  as  small  notlular 
mors  in  the  subiuucosH,  but  tboy  are  rare. 

Aside  frum  the  polypoid  tltickening!*  i»f  the  mucosa  occurring  in 
chronic  cystitis,  soft  vascular  pripilloiiKtfn  are  of  fretjuent  occur- 
rence. These  tumom  vary  in  size  from  that  of  Ji  pea  to  that  of  a 
jwtcefin's  egg  or  larger.  They  consist  of  <i  fibrous,  i)ft*n  very  vascu- 
lar strora-1,  aud  are  covered  on  the  surfatre  with  numerous  .small, 
closely  set.  villous  projections,  over  vfhich  are  irregular  layers  of 
elongated  or  cylindrical  cells.  Tliese  tumors  are  very  liable  to  bleed, 
are  often  accompanied  by  v««ical  catarrh,  mid  may  be  covered  by  a 
precipitate  of  urinary  salts.  The  epithelium  is  liable  to  peel  off  from 
the  surface  of  the  villi  and  appear  in  the  urine.  Sarcomu  of  the 
bladder  has  been  describi.'d. 

Carcinoma. — Carcinoma  of  the  Madder  is  most  frequently  sec- 
ondary, and  is  tlien  rarely  due  to  metastasis,  hut  usually  to  an  cs- 
tension  of  the  growth  from  neighlxiring  parts,  as  the  uterus^  vagina. 
or  rectum. 

Primary  carcinoma  of  the  bladder  may  occur  : 

1,  As  a  diffuse  scirrhoun  iitjiltratioii  of  the  entire  wall  of  the 
bladder,  usually  with  ulcerations  of  its  inner  surface. 

a.  As  a  rircuniit'.ribed  nodule  which  grows  inward  and  out- 
ward, ulcerating  on  its  inner  surface,  and  sometimes  jircMlucing  per- 
forations. 

3.  As  villous  or  papillomatous  growth.  The  tumor  grows 
from  one  or  more  points  of  the  inner  surface  of  the  bladder.  It  is 
formed  of  tubular  follicles  lined  with  cylindrical  epithelium,  and, 
on  its  inner  free  surface,  of  tufts  covered  with  cylindrical  epithe- 
lium. The  new  growth  may  involve  the  entire  thickness  of  the  wall 
of  the  bladder. 

1.  A  few  cases  of  carcinoma  have  been  deBcribe<l  in  which  the 
stroma  contained  a  varj'ing  quantity  of  smooth  muscle  tissue.' 

Cysts.^ Dermoid  cysts  of  the  wall  of  the  bladder  have  been  de- 
scribed, but  are  rare.  Small  cysts -with  serous  contents  sometimes 
occur  in  the  mucous  membrane ;  a  part  of  them,  at  least,  are  be- 
lieved to  be  due  to  faulty  embryonal  development. 

PARASITES,    ETC. 

Among  the  animal  panisites  occasionally  found  in  the  bladder 
may  be  mentioned  Ecliinococcus,  Distoma  hamaiobium,  Filaria 
sanguinis,  Ascarides,  and  Oxyurides. 

'  The  literature  of  tumora  of  the  bladder  may  be  found  in  Stein's  "  Study  of  tlie 
Tumors  of  the  Bladder,"  1881. 
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Bacieria  at  various  fonn.H  not  iiifrequvntly  occur  in  tlie  bladder, 
]»artirularly  iii  coniKHTtion  with  chronic  cystitis.  li.  terimt.  ^f^cl^l^• 
mtcHH  ur<*a:  iiud  Snrvinn  miiy  bo  rtieutiotii>d  ha  of  most  frequent 
«K'c»rn>iic». 

A  ifTcut  variety  of  foreif^u  boditM  may  hf.  found  iti  (Itv  bladder, 
particularly  in  the  female.  If  their  stay  ia  lonjj  tliny  «n>  apt  to  be- 
come encrusted  with  urinary  nalta. 

CALCULL 

Vcdcal  calculi  may  occur  sinf-ly  or  in  great  iiuml)ers,  aijd  vftr>" 
(P^eatly  m  size,  rait^ii|(  fn>in  Hmall,  sand-liko  jiarticK-st  up  to  ma^stM 
four  or  five  inches  in  diameter,  but  the  umuhI  range  in  from  the  tnzu 
of  a  pea  to  that  of  a  hon'a  t-j<g.  Thoy  ar^'  usually  oval,  spheroidal, 
or  i>lon{j^ted  ;  or.  when  sevend  are  preeent,  tJiey  are  apt  to  l»e 
fitCi>t«d,  The  Hurfaco  may  be  omooth  or  rough.  Thej*  are  usually 
more  or  le«8  distinctly  liimellated.  and  nro  frequently  fonniMl  around 
a  central  body  cjdled  a  nucleus,  which  may  either  be  fonncd  of 
urinary  salts  or  Home  foreign  body.  Their  mottt  common  couititu- 
ents  are  phosphates,  vric  acid  and  urates,  attd  calcium  oxalate, 
or  varimiM  cond>ination8  of  tlK^c. 

Uric  Acid  CaicuH. — Thcs^^'  an-  the  most  common  of  reeiesl  cal- 
culi. In  the  form  of  xmal)  browuiiili-red,  crystalline  aggreKstiooa 
they  may  bo  passed  as  "  gravel. "  The  larger  uric  acid  calculi  ar« 
not  ctfmmonly  of  very  great  size,  are  frwpiently  finely  nodulated  on 
ilie  surface,  but  may  be  smiM>th.  The  color  varies  frvm  light  yellow 
to  dark  roddUli-brown  ;  they  are  itsuully  dcmw  and  huiiellat^d. 

Calculi  formed  of  Craf^g. — Calculi  conijvisi'd  t>f  pure  urates 
are  rare,  tbi>Me  xalts  being  more  commonly  combined  with  uric  acid 
and  the  j^osphates  to  form  the  complex  calculi  Sodium  urate,  in 
the  form  of  small  spined,  more  or  less  globular  cryHtalliue  niaaMW, 
forms  one  of  the  varietitw  of  "  gravel, " 

Phoxphaiic  Calculi. — Pure oa/riuMp/iojtp/iri/t>  calculi  arc,  mroly, 
found  ant  whitish,  usually  ttiiiootb,  luid  ftinall  lameUatcil  concretions. 

Mijted  or  Triple  Phosphatf^  calculi  are  common,  and  frequently 
attain  large  size.  Theite  calculi  are  sometimes  pure,  but  the  de|xi(ut 
is  more  frequently  associatttd  with  other  salts,  either  as  encrusting  or 
intercalated  lamelbe.  Triple  phosphate  calculi  are  usually  rough  on 
lli«  aurface,  of  grayiaJi-whito  color,  lamellated,  and  frefjueutly  very 
friable. 

Small  gray  or  vrhitc.  hard,  and  usually  smooth  calculi  of  pure 
calcium  carbonalc  oecur  rarely.  Calcium  carboiuite  is  sometimes 
paNited  as  gravel  in  the  form  of  minute  ni>h(-i\>i<lal  bodies,  eithor 
singly  or  in  cluMora. 

Calcium  Oxalate  calculi  (mulberry  calculi)  nro  uompatmtivuly 
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ootnmon,  either  pure  or  in  combimition  mth  uric  add  or  tho  phos- 
phates.   CiUoium  ojiiilate  inay  occur  in  the  form  of  very  ftiiiiill,  h»rd, 
mnooth  coHcretioiis,  or  as  larger,  lieavv,   luird,  finely  or  cuureflyl 
iiodulAtdl  brown  or  bIa4.-kUh  lanutlUtt^il  iiiii»w>».     Thu  nucleus  ■>r| 
xomo  of  the  Uvincllie,  or  luth,  tira  often  cuinpoMxl  of  uric  acid, 

Cysiin  Calculi  ara  usually  ovoidttl  in  Kluipe,  of  waxy  cotudatenot 
of  clear  or  bro(Tniah  or  greemsh-yeUow  ct^or,  with  mammillatcd  i 
surface  and  crystalline  fracture.      Cystin  ni»y  be  aaxociated  in  aj 
variety  of  wayft  with  other  calculi. 

Xanthin.  Ctiloili,  which  arw  vory  mrc,  (ire  usually  of  moderate'l 
size,  mnootli,  of  a  cinnamon  or  cinnaluir-rod  colnr,  lamellated.  and 
oval  or  flattem>d  in  shape. 

Solid  nuuiBeH  of  fibrin  and  blood  sometiiues  f>ccur  in  the  bhuldvr. 
and  may  exist  as  independent  structurea,  or  form  nuclei  for  tli«  tlv  j 
posit  of  urinary  »alta. 

Fur  a  detailftd  account  of  calculi,  tlie  conditions  tmdur  which  J 
they  form,  mo«le»  of  anaiy^iH,  etc.,  wn  refwr  to  ^iK-citU  works  on  thia ' 
subject. 

THE  UHETHKA. 

CONOKXITAr.  MALKOKMATIONS. 

Some  of  the  iiialformutioiDt  of  tliw  un^thni  are  dt«cribed  witii 
those  of  the  penis. 

The  unUhra  may  bo  impervinuH  or  may  open  at  the  root  of  tha 
peniR.     More  commonly  there  itt  partial  obliteration  or  atrict^ire  of  ; 
soim-  purt  of  the  cJinal. 

The  entire  urethra  may  b<y  dilattid  into  a  »ac  full  of  uriue. 

There  muybe  a  canal  on  the  doreuin  of  the  jx'nis,  formed  by  th« 
fu-iion  of  the  );permatic  cordtt.  ami  o{)enin)^  iti  the  (^lanit  above  thv 
urethra. 

Tho«*  may  be  two  or  more  openinRa  of  the  urethra. 

The  cdiial  may  be  dialocated  so  as  to  ojwn  in  the  iuguinal  re- 
gion. 

A  number  of  cMse.j  have  Ven  n-ported  In  which  a  valve  in  tin* 
urethra  has  pro<luced  hypertrophy  of  thu  bhuldvr,  dilat^ition  of  ihc 
ureters,  and  hydronephrosis.' 

Owing  to  its  nanowness,  greater  length,  and  i>e(^uliar  connec- 
tions with  the  internal  generative  organs,  the  male  urethra  i»  much 
more  liuhlo  to  disease  than  the  female. 


I'HANUKn   IN  litZa  AND   I>0»1TII>N. 
Dilatation  of  the  uretJiru  mny  bt»  ]iro«luced  by  strictures,  or  by 


'  Vireh.  Arch.,  Bd.  xlU.,  p.  9t». 
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caluuli  or  otIiOT  IkxIivk  fixinl  in  its  Uimeu.  The  dilatatioiM  aro  fiui- 
fonn  or  sacculated  in  slmpL-,  iint)  may  r««ch  tlio  Mxe  ot  i|n  oranK^  ur 
be  even  larK^r. 

Strictures  of  the  urethra  are  usually  produced  by  isHanii nation  of 
its  wiUln. 

Thy  stricture  luwy  bo  tempontry,  produced  by  a  diffuse  iulbuiitiia* 
iur>-  MwvUing  of  the  mticous  rntanbrane,  or  by  the  raising  of  Ui*  ro- 
laxed  membrane  into  a  fold  or  pocket. 

PemmneHt  siricturea  are  {Hx>diic<?il  by  tttnictiirnl  ohfiugesiii  the 
walla  of  the  urethra. 

1.  Tho  ninoiiLH  membrane  and  aubmuoous  tissue  are  left  hard 
Mid  un^nolding  by  tlie  procedinf;  inflammation.  Subsequently  the 
new  fibniuK  tinsuu  contnu't.t  itiid  narrows  the  canal. 

•i.  UWnition  of  thu  muroa-4  mi;inbmiie  leavest  cieutridul  titaiue. 
which  cuntractM.  and  nbtu  prrxluom  adhusions  and  ImuiiIm  of  tibrom 
tissue. 

3.  There  it*  fibrous  induration  of  the  curpuM  Hpontjpofmm  and  con- 
sequent c<instriction  of  tlio  urethra. 

Tlio  most  frwpient  iJiwition  of  strioturea  is  at  the  junction  of  Ihn 
incmbranotM  and  )<<pont;y  {H)rti<in8  of  the  urethra,  or  cIumo  to  this 
point.  Tbi-y  hIko  occur  at  tho  foeaa  navicuhtris  and  the  meatus,  but 
frequently  in  the  prostatic  portion.  Thore  nuiy  Iw  one  stricture  or 
wveral.  The  consequences  of  stricture  ar«  dilatation  of  the  urethra, 
the  bladder,  the  ureters,  and  hydronophrtwia  ;  inflammation  and  ul- 
ceration of  the  urethra  bt-hind  the  stricture,  with  perforation,  infil- 
tr&tioR  of  urine,  or  the  formation  of  flstulie.' 

The  urotliru  may  h1.*o  bo  obstruct*^!  by  folds  of  the  mncouM  mem- 
bmiiv  :  by  nuisculur  vhIvok  at  the  neck  of  thu  bladder  ;  by  wounds  ; 
by  polypi  and  swollen  t;lauds  :  by  new  i^rowtlis  :  by  cltang(«  in  the 
prostate  and  perineum  :  by  citlculi.  muciu;,  blood,  and  ecbinoeocci 
coming  from  the  bladder  ;  by  foreign  botlies  introduced  from  with- 
out. 

Prolapse  nud  inversion  of  the  mucous  membrane  is*  seen  in  young 
girU  and  women  in  r»ro  chms.  There  is  a  blui!«h-njd  KvrellinK,  from 
thoKuMof  a  iM^^i  to  thjit  of  a  wnlnut,  at  the  meatni*.  In  thu  mail'' 
invagination  of  the  mucous  merabmne  of  tlio  iiretltiu  has  bvun  seen 
jiftor  injuries  of  the  perineum 


WOUNIW— Rf  PTf  RIJ— PKBKt>R  ATIOS. 

Wounds  of  tho  ur«thni  uni  prodtieed  in  many  ways,  but  most 
ooinnionly  by  cutlivtors  tuid  lx>ugies.     Thu  wuunds  may  eicatrixe,  ur 

'  For  literature  of  mhclure  n[  urethK,  aoil  pUMs  lUnMnling  Minnl  fornu,  tee 
uTiich!  bj-  ItiOtt  in  Pttka  and  Billrotli'*  "Handbuch  der  Mg.  Ctinrgie.'  Bd.  iU.. 
AbOx.  3. 
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there  may  Im>  infiltration  of  urino  or  tho  formation  ol  fistulse  or  fa 

Riipturos  of  the  urethra  are  produced  by  severe  contu^iou^  and  I 
by  fraottire  of  tho  (wlvic  buttea.     Extravasations  of  hli>o<i  and  urine, 
and  paiJgTpnouH  inflammation  of  the  surrounding  i«>ft  [Hirl^^,  wrc  thw 
ordinary  results. 

Ulceration  and  iM>rfnratii>ii  of  tiic  iirothrti  may  lead  to  the  forma- 
tion of  fiiitiilie.  which  ojkii  in  variotu^  diri-t'tion»  through  the  skin. 


ISPI-AMMATION. 

Catarrhal  Urethritis  may  he  lample  and  due  to  the  artion 
chemical  irritants,  to  the  extension  to  the  un>thm  of  iiiHammation 
from  other  parts,  and  to  unknown  causes  ;  hut  it  is  most  frequratiy 
due  to  the  action  of  tho  gonorrlueal  ]x>isoii.  In  ih*  uouto  fonn  it  in- 
volves eithor  a  portic>n  or  tho  whole  of  tin?  urethra.  Tho  mucous 
mcmbrano  is  red.  Bwollcn,  and  eovorcd  with  inuco-pus.  The  inflam- 
mation may  ext'Ond  to  tho  fibrous  wall  of  the  urethra,  the  n>r|iora 
Mpongiofta  and  cavernosa.  Thia  may  result  in  tiie  foi-mation  of  tn-w 
connective  tissue  or  of  aliscesses,  especially  near  the  foaaa  navicula- 
ris.  The  inliamniation  nuiy  also  extend  to  the  bhulder,  (ho  glandw 
of  Cowper,  the  prostate,  the  sponnatic  oonl,  and  the  t(-stiHoMu  The 
inguinal  glands  also  may  l>e  swollen  and  inflmiicd,  and  the  lymphatic 
ve*M.'lH  on  tho  dorsum  of  tho  jjotiis  may  l>e  involved  in  the  same  pro- 
cess. 

Chronic  inflatnmation  of  tho  urethra  may  exist  for  a  long  tim* 
with  the  production  of  a  muco-purulent  exudation,  but  without  thi- 
occuiTence  of  marked  structural  lesions.  In  other  cases  it  leads  to , 
ulceration,  to  fibrous  induration  of  the  wall  of  the  raiial,  to  indura- 
tion and  swelling  of  the  mucous  follicles,  to  poly|)oid  thickenings  of 
the  mucous  mvinhnine. 

Tlio  uxudatiuu  in  goiiorrlKual  inflammation  of  the  mucous  mem- 
branes, not  only  of  the  urotbra  but  also  of  the  vagina  and  of  the  eye, 
constajitly  contains,  in  greater  or  loss  numbers,  a  form  of  nii<n-oo«H'- 
cuB  which  is  said  by  some  observers — although  this  is  denied  by 
others — to  present  characteristic  morphological  charnctors. 

The  microc(x;cus — called  gonococcns — which  is  spheroidal  or 
ovoidui  in  shape,  u.iually  occnrs  in  juiirs  or  iu  groups  of  four  or  inor^, 
and  may  be  containcil  in  tlio  piis  cells  (Fig.  7i)  or  lio  on  their  sur* 
facos  or  free  in  the  fluid.  The  pus  Colls  sometimes  coDtain  very 
large  numbers  of  the  micrococci. 

The  gonococcus  may  be  stained  by  drying  the  exudation  on  a 
rover  ghu^s  and  using  fuchsin  or  methylen  blue. 

For  details  as  to  the  biologj'  of  the  goncN?occti8  »o«  pt^e  165. 
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Croupous  Inflammation  is  aometimea  seen  in  children.  Fibrin- 
ous casts  of  a  Bmall  or  large  portion  of  the  canal  may  be  formed. 

Syphilitic  Ulcers  may  be  situated  at  the  meatus  or  as  far  back 
lis  the  fossa  navicularis.     They  are  apt  to  produce  strictures. 

Tubercular  Inflammation  rarely  occurs  in  the  mucous  mem- 
brane of  the  urethra  in  connection  wth  tubercular  inflammation  of 
the  bladder,  prostate,  or  testicles. 

TUMORS. 

Aside  from  the  polypoid  outgrowths  from  the  mucous  membrane 
of  the  urethra  as  the  result  of  chronic  inflammation,  fibrous  polj'ps 
may  occur  congenitally,  or  polyps  containing  glandular  structures 
or  cysts  rarely  occur.  Carcinoma  may  occur  as  a  result  of  local 
extension  from  adjacent  organs  or  metastasis  from  the  bladder. 
Cysts  may  occur  in  the  mucous  membrane  as  a  result  of  the  dilata- 
tion of  the  mucous  glands.  Cireumscribeil  masses  of  dilated  veins 
occasionally  occur  in  the  urethra,  forming  the  so-called  urethral 
hrBmorrhoids. 

The  sinus  pocularis  may  be  dilated  in  children  by  the  retention 
of  its  secretion,  so  as  to  form  a  tumor  which  may  obstruct  the  exit 
of  urine,  cause  hj-pertrophy  of  the  bladder  and  dilatation  of  the 
uretera 
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FEMALE  GENERATIVE  ORGANa 

THE  VULVA. 
HALFOBKATIONS. 

The  external  genitals  may  be  entirely  absent  cur  imperfeotly  de- 
veloped. The  fissure  between  the  labia  may  be  unformed,  or  liw  la- 
bia may  grow  together,  with  or  without  obstnicticm  of  the  urethra. 
The  clitoriB  and  nymphee  may  be  abaonnally  large,  or  the  nymidia 
may  be  increaaed  in  numb4r.  The  clitoris  may  be  abnormal^  long, 
resembling  a  penis ;  at  the  same  time  the  Tagisa  is  narrow,  the  ute- 
rus small  and  undeveloped  or  malformed ;  the  ovarieB  small,  aome- 
times  situated  in  the  labia  ;  the  mamnue  small,  and  the  body  of  a 
masculine  character.  Such  cases  are  sometimes  ciUled  pseudo-her- 
maphrodites. The  clitoris  may  be  perforated  by  the  urethra  or  mar 
be  cleft  and  apparently  double. 

The  hymen  frequently  exhibits  various  anomalies.  It  may  l»e 
entirely  absent.  The  opening  may  bo  very  large  or  in  unusual  pla- 
ces ;  there  may  be  several  openings  ;  the  free  edge  may  be  beset 
with  pivpilliiry  projections  ;  there  may  be  no  opening  at  all.' 

H.t:MnRRHAGE,   HYPER.4:>I1A,    ETC. 

Haimorrhage  may  take  place  from  wounds  or  ulcers  of  the  vulva, 
but  tlie  most  important  form  of  hEemorrhage  is  that  which  occurs  in 
.  tlie  connective  tissue  of  the  labia  majora.  This  is  produced  durintr 
labor  or  from  external  injury.  One  of  the  labia  may  be  swollen  and 
distended  by  the  extravasated  blood  until  it  is  as  large  as  a  child's 
head.  The  blood  may  be  gradually  absorbed,  or  it  may  decompotse 
with  suppuration  or  gangrene  of  the  surrounding  tissue.     The  puru- 

'  For  description  aod  illiutrations  of  Anomalies  of  the  bjmen,  which  may  he  use- 
ful for  medico -legal  purposes,  see  Coiirty't  "  Dlaeasea  of  Uterus,  Ovaries,  Fallopiaa 
Tubes,"  Trans,  by  McLaren,  1888,  p.  90. 
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lenl  matter  may  escape  tUrough  the  »kin  and  the  patient  nxovm,  wr 
Uiu  suppunition  may  extend  into  lh«  poMs  and  cause  <loath. 

A  vai-icotve  condition  of  thty  vvins  of  the  labiji  is  n<jt  infrequent. 
(Edema  may  occur  in  acute  funn  in  tH«gnaiit  mid  puoi-peral  women, 
and  nu*y  terminate  in  Huppunilion  op  gatiifn^iK-.  (!Edoma  of  th«  la- 
bia uutjora  fn>iuoutly  iKvompanieti  dii^turluuioes  of  the  venous  cir- 
cuhition,  as  in  certain  heart  and  iuug  dii^eiwra  ;  or  it  may  ocvur  in 
chronic  tliffnse  nephritis  or  olli«r  wasting  disease*i,  or  as  a  result  of 
tltn»i)l>osi«t  or  other  disturljaiR-vii  of  circulation  in  thw  ut^-rine  or  peri- 
va|;iiial  veuuiii*  plexii»i^  Thin  may  lie  exov«Mvv,  k-ading  to  tti^ 
traiimidatioii  of  fluid  through  tlie  skin,  to  the  funnatiun  of  vesicles, 
to  HtiperScial  erueion,  or  even  to  ^angii-ne. 

INFLAMMATION. 

The  nkin,  mucous  mcrabrano,  connective  tiasue,  and  glandii  of 
the  vulva  may  Imj  the  seat  of  inflaniniation.  Arntu  catarrh  of  the 
mucous  membrane  may  be  caiL-tetl  by  a  variety  of  irritating  iuSu' 
enco8,  but  is  most  frequently  due  to  goiiorrlui^jil  infectioQ.  Tbe 
murous  mviiibrane  is  swollen  and  roil  and  covt-rwl  willi  a  rauco-im- 
i-iiletit  exudation.  The  hibia  nuiy  bu  swollen,  tbe  glan^ls  of  Bartho- 
lin are  liable  to  be  involvwl,  and  nb»c««se«  of  the  labia  nuiy  be  de- 
velopinl.  Chronic  catarrhal  indammatioii  may  !<-ail  to  superficial  or 
dwp  ulceration  of  the  mucous  membnmo.  or  to  ]m|iillar)-  outgroivths, 
or  to  thiokenin{(  of  th«  labia.  Snp|>unttiviT  indimmtation  of  tlie  tis* 
Aue  of  the  labia  may  oi-cur  iu  couuuctiua  with  a  similar  proce»ts  in 
neighboring  parts.  Erysipi'hktous  inBamuuitkia  of  the  skin  of  tho 
\nilva  is  frequent  in  young  children  and  may  cause  dt^th.  In  adults 
it  is  \eftn  common.  Inriainmation  of  the  viilvo- vaginal  glands  may 
I)e  actite  and  produce  absceases,  or  chronic  and  produce  induratiou  of 
the  gland. 

Gangrene  may  follow  ur>*xipelatous  inttamiimtion.  may  occur  after 
imrturittoa,  may  accompany  severe  exhausting  and  infectious  di»- 
«i»e«.  or  may  occur  as  an  epidemic  diaease.  eiqiec-ially  among  chil- 
dnm.  It  may  be  the  result  of  bruiser  or  other  injuritM.  Iu  some 
fonns,  such  as  thoiu;  known  as  twma  and  ltiu<pital  gntufrene,  the 
destruction  of  tissue  proci^ods  with  extreme  rapiility. 

Herpes,  eczema,  licheu,  prurigo,  etc.,  may  Iw  found  on  the  akin 
of  the  vulva. 

Syphilitic  inflammation  and  ulceraticm  are  of  frequent  oocurrenoo 
on  tlw  vulva,  |)nrticu)arly  on  tbe  mucoua  surfaces,  and  frequently 
lead  to  cunsiilembic  ileniructiim  of  tissno  and  cicatricijil  conlnictions. 
Simpie  dy^iiiniHs  Inflnntnmtiim  may  occur,  with  or  without 
diphtheria  luid  a  mmilar  letrion  of  thu  fauces  or  elsuwbon!.  and  is  fre- 
quently associated  with  gangrene. 


fl~(i 


TUB  ORUAKS  OF  UBN'BaATION. 


Lupits. — Tliis  fonii  of  inftammattoii,  usually  with  more  or^ 
(lestnictire  ulcemtiuii,  uccutsionjilly  occurs  in  i!k'  vulva. 

TCMOBS. 

Fibroma. — Circumscribed  fibroiu)  tumors  are  found  in  the  c«>i 
iicctivt>  tumie  of  the  labm,  mons  veneris,  perineum,   cittorift,    atM 
entrance  to  the  vagina.     They  may  at1.iin  a  lar(rp  aize.  and,  attiirbf 
only  by  a  ]>eiliclo,  may  Imn^  far  down  bftHxt-n  tlie  l«^.     The  skis 
is  usually  movable  over  the  surface  of  these  ttiuior*. 

Fihroviii  diffusiiii)  (elepIiantiajfiM).  — Tiiis  uiitiuilly  involves  tb** 
clitoris  or  the  labiti,  or  both,  and  may  exteud  to  siuroimdin^  partn 
of  the  skin.  It  ci insists  essentially  of  a  diffuse  hypertrophy  of  th« 
skin  and  sul>cutaiiHius  litwui*,  with  or  without  invi>lvement  of  th4 
papilUe  and  oi)idormis,  Tiie  surface  may  \»  icmooth  or  rotitrU 
SiimetiiueM  when  the  now  gmwlh  is  circuiiiscrilx'd,  rimgh  or  sntoolh] 
pi>lypoid  growtiis,  often  of  large  size,  are  formed.  Wlieii  the  psipilla 
and  epidermis  are  much  involved,  larger  and  smaller  eauliflower-lik« 
excrescenwB  may  cover  tiie  hypertrophied  parts  and  the  surface  \n 
\'ery  rough  and  scaly. 

Fapilloinnfn. — Thfls«>  growtlw  ronstist  of  hjiH'rtrophied  papil 
covered  with  thick  layers  of  epilholitim.     They  vary  in  size  froii 
that  of  a  pea  to  that  of  an  apple,  and  have  a  cauliflower  appearance.] 

SyphilHic  ConfiyltJHKila, — In  one  form,  the  si>-called   nincoiii 
patch,  there  ia  an  iniiltration  of  the  papilUtry  layem  of  the  skiu 
ntncou8  mombraite  with  variously  sliajied  cells  and  fluid,  bo  that 
tiiwue  has  a  gelatin<jii»  apixmraiice.      In  oth«»r  cases  tliere  is  b:i 
hypertrophy  of  the  papillie.  so  that  larger  ami  smaller  tvart-Uko  es-^ 
cresceaces  are  formed.     This  U  called  the  pointed  comtylomaj^ 
Lipomafa.  /ibro-iiitfniiiala.  and  fihrn-Harcoiiiatu  are  of  occataonH 
occurrence  in  the  vulva.     A  few  caws  of  tnelnno-satxoma  arc  re^ 
corded.     Chondroma  of  the  clitoris  has  been  described.    CarctHOHH 
of  the  vidva  may  I>e  prinuiry.  usually  in  the  form  of  epithelioma 
the  clitoris  or  labia,  or  it  may  be  8e4xindarj-  to  cancer  of  ihe  uteras.J 
vagina,  etc. 

Cysts  are  found  in  the  connective  tissue  of  the  labia  inajora  and 
minora.     They  are  from  the  size  of  u  pea  to  that  of  a  child's  heud.4 
They  may  contain  serum,  colloid  materiid.  purulent  or  blotxly  fluid.) 
or  they  may  have  the  characters  of  dermoid  cysts  or  atheromti  cyst 
Their  origin  is  in  many  cases  obscure,     lu  some  cas«s  they 
doubtless  due  to  dihitation  of  lym)ili  vewitcK     C.vsts  may  be  formi^i 
by  a  Btoppage  and  tilling  with  fluid  i>f  thec^uiul  of  Nuck,  or  by  adihi-J 
latjon  of  the  ducts  or  acini  of  the  vulvo-vaginal  glaud«. 


Tlie  UKCiAXH  OF  ORXRRATIOX. 
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TIIK  VAGINA. 


» 


ItALFOUMATIONS, 

The  vafpna  may  be  entirely  ab»ent,  and  the  internal  oriJHUt)  of 
^neration  alsi>  ab^>nt  or  imjH'rtTi'Ctly  doveloiwd. 

Kithitr  tJio  iippur  or  tlie  lowur  portion  of  tlio  canal  nmy  Ixt  ab»ent 
whilo  tlio  nMiiattiiiit^  portion  i»  prenwat. 

Th«  vafpna  may  be  closed  by  an  imperforate  hjTuen  or  by  fibroit)< 
septa  at  any  part  of  its  canal.  The  canal  may  be  abnormally  small 
witliout  bluing  oocIimIchI. 

Tlu>  VH^na  may  bo  duubl«,  in  cuuui<ctioii  wiUi  a  donble  nteruii : 
or.  whilo  the  ntvriiJi  in  n'lnniil,  tliw  %-u^ua  may  1»  inoompletely  di- 
vidutl  by  (I  lou^tudiiia)  Mi'|ituin. 

CHANORS  ly  SIZK  AND  POSITION. 

Dilatal  ion  of  the  va^na  U  prodaced  by  tumors,  by  the  prolajwod 
nteruH,  and  by  tlie  accumulation  of  blood  and  mucus  behind  t-on- 
ntrictions  or  obi  iterations  of  thecamU.  Lf;ngthfning  of  the  vagina 
i*  produced  by  any  cause  which  dniwi^  the  uterus  npward.  .V«r- 
miping  of  ihw  vjigitia  i»  foiiud  as  a  svnile  change  ;  is  produced  by 
tuinoni  and  by  ultx-ratioii  of  thu  wall  of  thv  cjuiol.  Hxtonsjve  ulcers 
may  even  cause  entire  oblitemtioa  of  the  canal. 

Prolapse  of  the  vagiaa  occrura  by  itself,  usually  as  a  result  of 
thickening;  or  Uixity  of  its  walla,  or  in  coimectiou  witJi  prolaji:^;  of 
the  nU'rn^  As  an  idiomthic  proc«c«i  it  ui^iuilly  taki-s  pla<>)  hmd 
lifter  )Mirtiiriti<>ri.  A  lai^'r  or  sinalter  portion  of  thu  i^^mal  in  in- 
vrrt4^^1  and  projet^'tx  thn>U|;h  the  vulva.  The  entire  circiimfurenc-e  of 
the  camtl  may  be  inverttnl  and  proU^tsed,  or  only  the  anterior  or  pos- 
terior wall.  The  proUpw  is  at  first  small,  but  may  afterward  jfrad- 
ually  inciviise  in  nize  and  may  drap  down  the  uleruK  with  it.  lu 
oDier  ci)m>H  prola[M4«  of  tlio  uterus  is  tl»e  primary  lesion,  luid  the 
vagina  im  inv<^rlod  by  tho  de.srciit  of  tlmt  organ  ;  or  ttto  body  of  the 
uterus  may  rvtjiin  it»  nonnul  position,  while  an  by)M.'rtro|>liy  and 
lengthening;  of  the  cervix  alone  dnig  dmvn  the  vugina. 

Hernia  ve.nco-tfujinaii.t—cygtocelo — may  be  either  the  cause  or 
elTect  of  a  prolapse  of  the  vagina  and  uterus.  If  the  cystocele  is  the 
jiriniary  lesion,  it  be^jins  as  a  smalt  projectioa  of  the  wall  of  the  blail* 
der  into  th«  anterior  jmrt  of  the  vagina.  .\s  the  urine  aixninmlates 
ill  ^is  mna  it  tnvrvMM^!*  in  siitc,  projeclH  throtigh  the  vulva,  dniws 
down  the  vagina  and  thu  imt'-rior  Up  of  thi>  ci-rrix,  and  tinidiv  lhi> 
entire  uterus.  If  the  cystocele  is  the  seoondjiry  lesion.  It  ik  i<irnply 
priMliured  by  the  d ragging-do wti  of  the  posterior  wall  of  the  bladder 
by  the  inverted  vgigins. 


TBE  OUGjLNS  or  OBNERATIDX. 


Hernia  t'litesf  hto-raffumli-t. — A  piji-ti'm  of  tlie  int««tine!A  may 
come  fixtxl  in  Douglas'  ful-de-H»c  betweou  tUe  rectum  ami  the  utvrus 
This  portion  of  intestiiie  (gradually  become»  larp^r.  ptiithos  fonrm 
tho  piwterior  wall  of  th(»  vagina,  inverta  and  filU  up  tluit  »uuU.  a; 
fitijdly*i)it>jecl»  thmugh  the  vuh-a.     It  may  dn\g  wtU  it  the 
U<rior  wall  of  tlio  vugiua  und  th«  iiteruit. 

Rectocele  vagiualia. — A  sac  is  formed  by  the  projection  of  thi 
anterior  wall  of  the  rectnm  and  the  jKutterior  wall  of  the  vi^piiii. 
This  lesion  i«  of  rare  owurrenee  and  dotjs  not  reach  a  large  hIzo. 

Whea  the  vu^pna  i.s  prulapsud  there  is  u^imlly  ao  inttammato 
condition  of  thv  Iming  mutnbruttu  or  a  thickening  of  the  opidermis. 


W0UND8— PBRF-ORATIOSS. 

Wounda  of  the  vagina  are  made  by  peat'tratiug  iiuftruraents. 
forceps  and  other  ohatetrical  weapons,  and  by  the  foetus  duri: 
delivery,  finrh  wounds  may  heal,  may  give  rise  to  large  hsmor^ 
rhages,  may  suppurate,  may  produce  ahscesaes  in  the  surroijinliny 
ti!*«uu».  may  leave  fistulous  opi^uiugs  into  tho  vagina  or  may  cause 
constriction  or  oMiteratioii  of  its  canal, 

Veaico-vagiual  Fintulte  iir^  usimlly  produced  by  injuries  from 
insttnuueuts  or  from  the  firtiis  during  delivery  ;  less  fre<juently 
ulceration  of  tho  vagina,  bladder,  or  atijacent  connective  tissue, 
by  abscess  in  tlio  surrounding  parts.     The  fistutie  form  an  openi 
betwet'u  oitlior  tho  bladder  or  tho  urethra  and  the  vagina.     Thov 
allow  the  urine  to  pass  into  tho  vagina.     S{K>ntaneons  cure  <loet«  noi 
take  place. 

Bertn-vagiual  Fistutce  are  formed  in  the  same  way  as  the 
mentiouwi.     They  allow  llie  passage  of  gas  or  ftBL'es  into  the  vi 
They  sometimes  heal  spontaneously. 


I 
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IXFLAUMATION. 

Catarrhal  Inft'tmmnlion  of  the  vafonal  mucous  membrane  ma) 
be  acute  or  chronic.  It  is  most  f  rftcpiently  caused  by  gonorr 
infection,  but  may  bo  due  to  local  irritation  or  depend  upon  guoer 
causes.  It  not  infrequently  occura  in  tho  new-born.  In  the  acut 
fonn  the  mucous  membrane  is  swollen  and  fnxiunntly  oovet*>d  witl 
a  inueo- purulent  or  a  purulent  exudation.  In  tho  chronic  form  tl 
mucous  meiuhniTie  may  l)e  swollen,  covered  with  u  ]iurulei)t  exuda 
tion  :  there  may  be  an  exfoliation  of  epithelium,  shallow  or  deep  er 
sions.  or  ulcers. 

Sometimes  large  shreds  or  membniues  are  cast  off  from  the  va> 
giiiii  which  consist  wholly  of  exfoliated,  flat  epithelium  (Fig.  367). 
In  other  cases  the  mucous  membrane  is  thickened,  dens«,  und  some* 
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tira«6  pigmi>Rt«(I.  or  il  iiiny  i>o  ruuKlioiUK),  r-i>vcro<l  with  pupiUie,  or  H 
iiuiy  be  ruUtxod  iuh]  prulHpsvd. 

Croupous  InftammatiuH  may  occur  oftor  parturition,  in  clyBcn- 
tery,  in  typhtu  and  typhoid  fever,  diphtheria,  twarlatiiia,  menHleii, 
Riitl  other  iiifectiou.1  dineaseH.  Tho  miicouii  iiienibraiiu  in  swollen  and 
covcroil  with  a  gra^nah  layer  of  tihriu  and  puit.  Thv  niucotw  and 
eubmncout  may  )x*  iiifillratod  willi  tiliriii  imd  pus.  The  intillntted 
portions  of  the  rau«i&ti  and  submufuwi  miiy  die  and  become  (;an^re- 
nous,  and  thus  deep  and  extensive  ulcers  bo  formed. 

Hitppurative  Infiammnl ion  of  the  fibro-iiiui*Pub»r  coiit  of  the 
vatpiia  may  iH'ciir  after  iiijurieit  or  in  pre^mnt  and  ptirrperal  wo- 
men, Abi*ct!**(>!*  may  be  formed  which  |>enotr«te  into  the  lubia  or 
into  the  ix'lvtc  coutiocliwtitwuv.     In  other  CAxoti  the  intense  pblef;- 
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A  f  ncninU  rmm  a  lane*  oUMiUaI  bMM. 

monoiiii  inflAnmiatidti  nmy  letul  1m  thi-  d^ith  luid  miitinfiHiaf  of  por- 
tions of  the  va^pnal  wall,  or  even  of  the  untini  wall. 

<Jan(/rene  of  the  vanilla  may  occur  as  a  remit  of  crou[MiaHur 
int«n»c  mippurutive  or  syphilitic  inflammation,  or  from  unknown 
atui<es.  In  tJie  form  of  ntwm  it  may  Im  very  exteunve  and  rapidly 
destructive. 

Tubercular  and  SyjthUitic  Injtatamalion,  usiuUy  loailinK  to 
more  or  \e«»  exteiisi\-e  ulcerutiifn.  may  occur  in  any  part  of  the 
vagina.  Tubercubir  inflaiiimation  is  Hecondary  to  tulierciiloHis  of 
other  pttrt)^.  8ypbililii-  iilcfni  may  Iical,  somoliinM  leavinif  uiarkod 
cicutric(»(,  and  iHmietimes  not. 


TI'MOEH. 
fibroma,  fibrO'mgftma.  tarconm,  mgama  /otoiVW/u/nrff,  are  of 
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oct-afiinnal  occurrence  in  the  vagina.    Mifttma  stn'ocellutare  is  of  rare 

Papitlomata  aru  of  fruquent  ooctirrenoe  as  a  result  of  chronic 
infljiimnation.      Carciwtmu  of  the  vh^dh  i»  uKtitdly  secondai-y  tol 
cancer  of  the  iiterUH,    It  may  be  primary  as  a  circtiinBcrihe<l  ni><hilitr| 
tumor,  or  more  frwjnently  it  occurs  in  a  i«iinUary  and  uliwratini 
fomi  and  oft«n  spreadt*  to  neighboring  parts. 

Cyfits. — Tlioiw  aro  nut  very  «>inu»o»  mid   may  bo  ttmal)  or 
lurgt.'  (M*  a  Ik'u's  t'gg.      TfifV  iimy  W-  linol  witli  t1attonf«l  opithetiiinir 
and  cuntuiu  ijcrous  or  viiM'iil,  dark-colurt^^  ur  tniiiitpnrent  Huid. 

HAKARtTKS. 

Among  tha  uninuil  pimuutos  OxyiiriaanA  Trichomonaa  tHtgiuti- 
lis  are  of  occiwionHl  occurrence.    Among  the  vegetaUe  forms  Oittiuin 
albicans,  Leptothrix  are  (wcasionally  seen,  while  micnmnrt'i  tat 
various  other  foniis  ()f  bacteria  are  common,     StaphylncocrtK  iindj 
Streptococcus  pyogpnes  have  lioen  found  many  timeH  in  the  normal] 
va^na.     The  ]uitliogenic  »ij,rnif!cancf)  of  thi)  iKuiteria  iu  tito  vugioa' 
is  not  yvt  c8tabliftlied. 

THE  UTERCS. 
MALFORUATIOSS, 

Tho  utonis,  up  to  the  tJiinI  month  of  intra-ut^nnu  lifo.  consists  of 
t^vo  large  comua,  which  by  tho  fusion  of  thoir  lower  ends  fonn  the 
uterus. 

The  uterus,  tubes,  and  vagina  may  be  entirely  absent,  with  or  with- 
out absence  of  the  external  genitals.  Or  the  uterus  alone,  or  tht 
upper  part  of  the  vji^na  also,  may  Ik;  absent. 

Tlie  uterus  may  W.  only-  i-udimetitary  wliik!  tlio  vagina  is  uonual.| 
It  then  appears  ti.s  a  flatteiieil  8«)lid  body  with  solid  ooniua.    Or  ther 
are  two  coniua  joined  at  their  lower  extremities  ho  as  to  form  a  smal 
double  uterus.     Or  the  uterus  is  represented  by  a  small  sa»;,  whii-J 
may  or  may  not  communicate  with  the  vagina.     Or  there  is  u  vo 
small  uUiru:*,  witli  thin  muscular  walls*  and  two  large  comaa. 

Only  one  of  the  cornua  which  should  fonn  the  uterus  may 
developed   while  the  other  Is  arrested  in  its  growth.     The  uteniH  ia 
then  a  long,  cylindrical  Inxly,  tenninating  above  in  one  tulje.     ( >n 
th©  side  where  the  other  honi  ediouhl  have  been  developed  tlien'  is  i 
tube,  or  only  a  rudimentary  one.     Both  ovaries  ar«  usually  iires*^-ut.| 

Tho  two  curnufi  may  lie  fully  d(?velopcd,  hut  llu-ir  lower  emia 
remain  separated  and  form  a  double  utenu.  An  ontiru  septiration 
into  two  distinct  uteri  and  vaginie  is  very  rare.  Morn  frequently  tlia^ 
ut«rus  consists  of  one  body,  divided  by  a  septum  into  two  cavtt 
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Tiu>ro  8re  Uion  two  ci>rvica3  (lonioiia  of  the  utenu  projecting  iaio 
a  singlo  vAgimi,  or  «»-li  into  «  si-ixirato  vagina.  Or  there  is  only 
a  Bingli>  c«rvix.  TIiv  Mpptiim  in  tiio  ulerus  iiuiy  be  complete  or  ooly 
partial. 

We  alao  And  abnormal  dze  of  the  uterus,  aboormsl  flexions ;  the 
cervix  may  he  soliil  or  may  be  cloaed  by  the  v^nal  muoous  mem- 
brane. Or  tlie  cervix  may  have  an  abnormal  form  with  a  small 
opening  or  cunnl.' 

CHANOBS  IX  81ZR. 

In  the  new>borii  infant  the  uterus  it)  small,  the  body  flattened, 
tho  cer\'ii  dUproiKirtiiKiHt^-ly  large.  During  childhood  the  organ 
increoitett  in  siko,  but  the  bi>dy  rommns  small  in  proptirtion  to  the 
cervix.    At  puberty  the  sbaiw  chnrigtM  luid  the  Ixidy  becomes  larger. 

At  every  men»truution  the  wtenw  i»  jumiuwlmt  swulleii  and  con- 
gested. Aftor  pre^fOiLUcy  it  do««  nut  return  to  it.if  virgin  size,  hut  re- 
maitu)  Mmowhat  lai^r.  In  old  age  it  gradually  become!)  nmuUer ; 
itH  walls  are  hanler  and  more  fibrona 

Abiutrnml  Sntailnes:*  of  tJie  uterus  is  sometimes  found  as  an  ar- 
rest of  development.  Tlio  uterus  in  a<Iult  life  retains  tlio  size  and 
Hhitpe  of  that  of  tbo  infant.  It  nuxy  n-sult,  liowvvf:r,  fn^ui  chroniu 
vndometriti^S  from  re|MMit4^>d  pr«.-gnHnci(M,  from  oI<I  Hgt^,  or  from 
vbronic  exhausting  diseases.  Its  mvity  may  be  nnutller  tliiui  nt.ir- 
inal,  or  distended  with  mucus.  Largo  niyumata  suuietinieM  cause 
marked  atrophy  of  the  uterine  wall.  Atrophy  of  the  vaginal  portion 
of  the  uterus  is  sometimes  observed  after  repeated  pregnanciee,  some- 
times witliout  knon-ii  cause.  Narrowing  and  obliteration  of  the 
cnWty  of  tlw>  uterus  and  of  t]iecen,ix  are  usually  produced  hychrwnie 
inflammution. 

EnUirycment  of  the  Vteruit  may  be  due  to  too  early  develop- 
ment. It  is  accompanied  by  abnormally  early  development  of  all  the 
sexual  organs  and  functions.  The  utertis  may  In*  enlarged  in  con- 
nection \vitli  lienrt  disease,  prolapse  luid  nl>iionnal  flrxionx  and  ver- 
sions, chronic  inihtmniationm  Tv|Niatod  pnL'gniincic«,  iiiyoin/iUi,  and 
accumulations  of  blood  or  mucus  in  the  uleriiio  cavity.  Enlarge- 
ment of  the  vaginal  portion  may  be  pru«lucod  by  the  above  causes, 
and  is  aim  found  wiiliout  known  caiisu.  One  or  Imtb  Ii{M  of  tbe 
oer^'ix  imiy  l>e  uniformly  increased  in  sixo,  or  Ihey  may  he  lohuluted. 

Dilatation  of  the  uterus  is  produced  by  accumulations  i>f  blood, 
mucus,  or  pus  in  consi>(|ueiii^-  of  uurrtiwing  or  ohliteratiou  of  the  cer- 
vix or  vagina.  Tbe  uterine  walls  may  retiiin  (hi'tr  nonnul  tlitckiKHS, 
bo  thickened  or  tbinned,     Tbo  mtHt  frnjuent  position  of  tba  steiHiaii 


'  IlliuirUloii*  of  TUicHU  (umis  i>f  nuirormAtUin  nf  iIm  cerTlz  nut;  Iw  timnd  In  thn 
inulaLkm  by  HcLtraa  of  OwWy'j  "  IHmum  of  tlie  L'tenu.  Orvka,  etc.,**  1681. 
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is  til©  OS  iutemuiii.  The  retained  contents  after  a  time  chan^  in 
character,  formin^j  a  tliin,  ueroua  fluid — hijdrometra — or  thoy  may 
be  mixed  with  blood.  The  dilated  uterus  is  not  usually  larger  than 
an  apple,  but  it  nomctimes  reaches  enormous  diinenaions.  If  both  os 
internum  and  oa  externum  are  closed  tho  cervical  ca^-ity  may  l>e  also 
dilated  and  the  uterus  have  an  hour-glass  shape.  If  the  obstruction 
is  in  the  vagina,  the  ut^ii-us  and  vagina  may  form  a  lai^e,  fiask- 
sliaped  l)ody,  and  tho  line  of  demarcation  between  cervix  and  vagina 
bo  lost.  In  some  cases  the  dilatation  is  confined  to  the  cervix.  If 
the  obstruction  is  not  complete  tho  retained  fluid  may  escape  into 
the  vagina  and  aftorwani  accumulate  agiiin. 

Accumulation  of  menstrual  bUxnl  in  the  cavity  of  the  uterus — 
h(sinatonic.lra — is  usually  produced  by  congenital  stenosis  of  the 
cervix  or  vagina.  Tho  dilated  uterus  maj'  reach  an  enormous  size. 
If  tho  fluid  is  not  eviuniatod  bj-  surgical  interference  there  may  be 
either  rupture  or  ulcerative  perforation  of  the  uterus.  Tlie  blood 
may  escape  into  the  abdominal  cavity,  or  be  shut  in  by  adhesions,  or 
jxrforato  into  the  bliulder  or  intestines.  Sometimes  the  blood  passes 
into  tho  Fallopian  tubes,  dilates  them,  and  escapes  through  their  ab- 
dominal ends. 

CHANGES  IN  POSITION. 

The  body  of  tho  uterus  may  becumr!  fixed  in  iiii  abnormal  position, 
whilo  the  situation  of  the  cervix  is  uuchanged.  Tho  Ixidy  may  be 
bont  forward — iiiifi'fli'.rioii.  :  backward  — r(?//"f;/I(j.r(i>n  ;  or  sideways 
— Iiiti'raf  Jlf.iiiiii.  The  lii'.viiiii  iii<iy  In-  sliglit,  or  so  grwit  tluit  tin- 
iii-rk  iunl  Ijodyfiinn  an  jiculo  ;ii>gli'.  .VnteHeximi  is  tin;  must  cnin- 
niod  vjirit'ty,  ami  tluit  in  wliich  thi'  ll-'xirju  is  H^fCiilcst.  Pcritijiieal 
adlii-siiKis,  llaci-jililv  of  the  uteriii"  walk,  particularly  after  delivery, 
airnpliy  of  tilt'  walls,  iivarian  ami  other  liiiiiors,  etc.,  arc  the  usual 
I'^tiises  nf  JlexioTis. 

Tlif  I'l-i-NiKiis  u(  thf  uterus  (Mnsist  in  an  abn<)rinal  iiirliuation  of 
the  lonj^  axis  nf  the  iirgaii  to  that  of  the  vagina.  Tlio  nt;*^!.-*  may  lie 
iticliued  h;u-k\vard,  forwaiil,  or  to  one  side. 

lii'trnri-i-^liiii  \<  very  mueli  the  most  common.  Tlie  fiindii'*  uteri 
is  (lii'K'teil  backward  aail  downward,  the  cervix  forward  and  up- 
ward. Tills  <-onilitii>ti  is  found  in  vai-ions degrees  :  in  the  biglii'.st  tin- 
fiiinlns  lii's  ill  Doii^^las"  cnl-ile-sae  with  the  cervi.'i  upward,  so  tiiat  tiie 
axis  of  (he  iiti'i'us  is  par.'illi'l  tii  tliat  ot'  the  vagina,  but  m  a  diroetion 
nearly  opjmsite  to  tin' norni.il  one.  Abnonnal  1ooso!k'-is  of  the  ntc- 
riui'  li;.iaiiieiits.  abiionually  largi-  cajiaeity  of  the  jx'lvis,  hyiwrlrophv 
.pr  luuiors  of  llii'  nlerus,  and  jiregiianev  during  tlic  lirst  four  niuiitlis, 
are  sotiie  "t  ihr  more  ■■ommon  ei>nditiijns  under  whieJi  this  losinn 
oi'i'urs, 

Auh'n-r-siiiii. — Ini-linationof  ihi'  fimdus  forward  and  down  wani. 
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and  of  tJie  cervix  hnckwnni  ami  upward,  ta  not  comnKiii  mid  »cl- 
(lom  n>iitclio»  a  liigli  dt-^trt-w.  It  tx-cunt  under  the  Hame  fcimcnil  «x- 
teninl  ooiiililioiiTt  >i»  atiU'tlL-.xioD. 

Lateroversion  ig  not  very  oommoD  rm  a  xunplo  lesion,  but  is  udI 
iufruqiivntly  oumbiotid  witb  otliur  diHplu<x>mentK.  It  lunr  be  pro- 
duced by  congouitiil  Hhortenini^  of  one  of  tlit«  broad  li^anients,  by  ud- 
be«ions,  OP  by  the  ptRssiire  of  tuniors. 

The  frreatftr  decrees  of  version  m;iy  pruduoe  vnry  gtjivo  kwiong. 
The  nrotlira  aixl  ntcturn  may  1>e  cuinpriv>.-«vd.  -Cy^titiM,  iMtrToration  u( 
tlie  bladder,  <libitatton  of  thu  itrvlvnt  uud  hydriHi<j]ihru»iit,  luid  fntiil 
obstruction  of  tbu  bovrebi  louy  follow.  If  pregnuucy  vicistfl  alxirtion 
may  tuke  place,  or  tlie  inverted  uterua  may  be  forced  tiirough  the 
in'ritoneum  and  posterior  wall  of  the  va^nnn  and  pn>j««t  tiirotigli 
the  viil%'a.  In  tho  non-pn-t^iant  ut4-ru!i  pn-t«i)nro  on  tbo  v«>in8  and 
CMiseqtient  chronic  iiitlnminjition  of  the  organ  may  follow. 

PralapKus  Utffri  couxistfl  of  a  dt-M^ont  of  thu  ut<>ruM  into  the 
vagina.  Tho  uterrw  nuiy  be  only  fdightly  lowered  or  it  may  project 
at  tlio  vulva.  In  complete  pTx>lapM>  we  tlnd  a  tumor  projt-wtin^ 
through  the  vulva,  partly  cov«r>Ml  by  the  ditttnndfMl  va^na.  and  pnv 
seuting  the  o[>ening  of  tbe  cs  «i[t4,'rnum  invtr  ilM  centre.  The  bbul- 
der  and  rectum  may  Iw  dntwri  dnwn  with  Ui«  vagina  or  may  rcnuun 
in  place.  The  ox[k>)rm1  cervix  luid  vagina  usually  Ihhmoiu  iiiHamed 
and  sinnotiintis  ulceratod,  or  the  mucoiiB  membrane  may  beooms 
tfaidconod.  The  Iciuon  ta  frequently  complicated  by  hypertrophy  of 
Uie  Cervix. 

Oradaal  prolapfw,  which  is  mo«t  frequent,  may  be  due  tn  an  in- 
cmutod  weight  of  the  utcnin,  hm  in  prcgiinni-y,  intlannniiMry  cnlargu- 
meat,  tlie  pnwenci*  of  tumoni,  etc ;  or  to  Home  abnonnul  iMuditiun  of 
tho  uterine  Hupjjorts.  It  is  frequently  caused  by  a  vagioal  cyHtocele 
or  n-ctucele.  Siuldcn  prolapse  is  moMt  apt  to  occur  in  an  I'nlurged 
uterus  or  one  unduly  hi*avy  by  ro;iM>ri  of  tuiiioni  «mnectod  with  iL 
It  is  most  common  in  xubinvolutiim  after  purturitinn. 

Ktevation  of  tlio  utcniH  ii4  pniditci^^l  by  meclianicjil  causeii  oruwd 
tngor  driig^ng  it  upwarrl.  as  aillMMirmi^,  tumor«,  hU'.     Th«  vafnna 
is  dmwn  up  and  lengthened,  and  tlie  vaginal  (tortiou  of  the  oorvix 
mity  be  obliterated. 

/nt;er«ioi(.  of  the  uterus  contnnts  of  an  invagination  of  tba  fun- 
du8.  The  funduH  may  \>ti  iuvaginatod  in  the  ImhIv,  the  fundus  and 
body  in  tlie  ocrvix,  or  tli«<  entira  organ  ift  the  vagina.  It  uKually  •¥.•- 
c»T%  when  thu  uterine  walls  are  rolaxetl,  and  Is  very  fm|Ueutly  due 
to  tniction  on  the  plawntn  during  {uuiuriMon.  It  may  take  placn 
BpoDtjme(>u>ily  after  pariiiritinn.  It  rnny  Imi  priHlticud  liy  intnt'Ute- 
rine  tumors.  The  mucous  membmne  i*f  the  inverttnl  organ  is  fm- 
quently  inflame*!,  particularly  when  lb»  Infunino  is  (Mm|delu. 
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HemifB  of  the  uterus  are  rare.  Ventral  hemicB  may  occnr  (tar- 
ing the  latter  months  of  pregnBncj,  the  peritoDeum,  l^KmenroeeB, 
and  skin  being  forced  outward  to  form  a  eac  in  which  the  utwuB 
lies.  Crural  hemice  are  produced  by  the  drawing-down  ai  the  ute- 
rus and  uvaries  into  the  sac  of  an  intestinal  hernia.  Inffuinal  her- 
nia may  be  produced  in  the  same  way  or  be  congenital.  lachiatic 
Aernia  has  been  seen.  Pregnancy  may  occur  in  the  uterus  while 
situated  in  a  crural  or  inguinal  hernia. 

BUPTORB  AND   PERFORATION. 

Rupture  of  the  unimpr^nated  uterus  is  rare.  It  may,  however, 
occur  when  the  uterine  cavity  is  distended  with  blood  or  senun,  or  in 
connection  with  large  n[iyomata  of  the  uterine  walls. 

In  the  gravid  uterus  ruptures  have  been  seen  in  nearly  eveiy 
month  of  pregnancy,  but  moat  frequently  toward  the  end.  The  rup- 
ture may  be  produced  by  thinning  of  the  uterine  wall  by  tumors,  or 
by  violent  contusions,  or  as  the  result  of  cicatricial  oontractdon  of 
the  oe. 

The  act  of  parturitioa  is  the  meet  frequent  cause.  MalpoeitionB 
of  the  fcetus,  narrowing  of  the  pelvis,  protracted  labor,  thinning  of 
the  uterine  wall  from  tumors,  forcible  use  of  the  forceps  and  other 
instruments,  are  the  ordinary  causes.  The  rupture  may  be  is  tiie 
body  of  the  uterus  or  the  cervix,  or  both  ;  it  may  be  large  or  small ; 
it  may  extend  completely  or  only  partly  through  the  uterine  wall 
The  cimnefiiienroa  of  partial  rupture  are  hsemorrliage,  gangrenous 
inflammation  of  the  edges  of  the  rupture,  peritonitis,  and  usually 
death.  In  rare  ciises  the  rujitiiro  cicatrizes  and  the  patient  rocov- 
ers.  Complete  rupture  usually  causes  death  in  a  short  time.  The 
fcetus  escapes  partly  or  completely  into  the  abdominal  cavity.  If 
the  patient  survives  the  iinmoiliato  shock,  fatal  peritonitis  soon  en- 
sui's.  In  rai-o  ctises  the  fuetus  is  shut  in  by  adhesions  and  the  ja- 
liciit  survives, 

J'crfiiniliiiufi  iif  the  uterus  may  I)e  produced  by  carcinoma,  liy 
al)scesMes  in  its  neighlwrluKxl,  anil  by  ovarian  cysts. 

HYI'KK.F.MIA—L'TEHINK  AXI)   rERI-UTERINE  H^iEMOKRHA'JE. 

fTi/l>i-r(Em ia.— AniiU  from  the  active  menstrual  hyperaeinia,  the 
uterus  uiiiy  l>e  liyiwrremic  in  acuto  and  chronic  intlammation,  as  a  re- 
sult of  displacement  of  the  oi^au,  and  in  certain  forms  of  heart  dis- 
ease. The  organ  is  ui^ually  enlarged,  the  mucous  membrane  swol- 
len, and  the  veins  more  or  less  e\ident!y  dilated. 

Ha;morr}ut()e.—'ES\iP:ion  of  blood  into  the  cavity  of  the  uterus 
occurs  normally  at  the  menstrual  periods.  For  the  abnormalities  to 
which  this  function  is  subject  wo  refer  to  works  on  gjTMBCology. 
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ElTuHionH  of  blood  at  other  tlian  ttie  inouHtrual  perioclB  may  bo  ofiusott 
by  tiii?cIiHDiirHl  by|»enBDiia,  by  hfemorrboulK,  by  iicute  by|M-nuiiiia, 
by  intra -uterine  iM)ly|>i  luiA  i>ther  tumors,  by  ariit«  and  chronic  in- 
flammatioR,  by  typhus  fovor,  scurvy,  etc.,  by  ulcerntiitg  carcinoma, 
by  alM>rtJoii.s  mul  niiscjirriaj^wt. 

A  |>ociili»r  lonn  of  lia'tnurrliHgo  is  tho  polypoid  hannntomii,  or 
fibriiiouii  polypus  of  tho  uturuM,  It  oouureuftcr  pf^rtiirition  iiud  itftor 
itbortiuns.  The  portion  of  the  uterine  wall  whero  the  iilaoctitu  was 
attached,  with  or  without  a  portion  of  retained  placenta,  furms  the 
point  of  attjuiiinent  of  the  ]«>iiicle  of  tho  polypus.  We  tind  a  large, 
polypoid,  bloody  mai^t  ftrinly  attached  by  a  pedicle  to  the  uterine 
waU.  The  uterus  vidarg»«  willi  the  (fn^wth  of  the  poh'pa^.  th«  cer- 
vix is  dilated,  luid  the  ihrondm:*  pn.ijfi-tK  iiit>>  and  may  cvni  fill  up 
tlio  vagiuo.  The  furuuitiou  of  iiuch  it  thnmibus  \»  accompuniod  by 
repeated  biemorrbageD. 

Hjeniorrhase  in  the  Hubtitanoe  of  the  uterus  occiu-s  in  old  age. 
The  mucous  inonibrane  and  uterine  wall  are  inliltrated  tvitb  blood, 
and  there  in  Home  blood  in  the  uterine  cavity. 

Peri-ulprine  i)r  Kfitrn-uterinff  Hteinatocele  cooMStn  in  an  accu- 
mulation of  bhxKi  around  Uio  utftnifi  or  in  DoiiKhi.H'cul-do-.iac.  It 
may  cuuHiiit  <>f  bUmd  extra viMitwd  into  tho  alxlonuiud  cavity,  whicb 
HcttlcK  into  the  pi^vtit ;  or,  iu  couMoquvnco  of  load  byiwnumiu.  there 
nuky  be  repeated  extmvasationi)  of  blood.  In  the  latter  ca^te  the  local 
peritoQitis  may  produce  false  membranes,  between  the  layers  of 
which  hiemorrhat^  take  place.  A  tumilar  condition  rarely  occtin* 
in  the  male.  The  hoiniorrliagic  mass  may  become  euca|i)tu1atcd,  or 
may  wften  or  suppnrato  and  pt.*rfomto  into  the  rvctum  or  vagina,  or 
mity  be  alMorlKHl.  A  fonii  of  vxtrupKritt^Hical  liji-matoode  b  de- 
ocrilNNl  in  which  tbo  blood  lies  between  the  folds  of  the  broad  liga- 
ment. The  extravusatioa  may  proceed  from  ha'morrhajje  of  any  of 
the  abdominal  ^-iacera  or  ruptun?  of  aneurisms  ;  from  vasiiilar  new- 
formed  falRe  membraneii ;  from  rupture  of  the  varicose  veins  of  tlie 
broad  li^iuneutH  ;  fn>m  niptiirv*  of  haimorrhagic  cyfrts  of  tho  ovaries ; 
from  the  Kallopiau  tulxtj  iu  tubul  pn^^uuioy  or  in  lueniatonwtni ;  or 
fn>ui  gciit-nd  ctiuse!*.  such  os  scurvy,  pur])uni,  etc.  In  »  )inc  eases 
the  vxtntvowitioa  begiru)  at  a  menstrual  period,  aud  incroiuHw  »t  the 
euccoeding  periods. 

Aiiie-Hterinfi  Tltvmalocete  ta  of  occasional  occurrence,  either  in 
connection  ^vith  the  retro-uterine  fonu  or  when  the  poHterior  ciil-ile- 
8ac  is  obliterated. 

IKPLAUUATION. 

T.  Tnfiammatiaa  »/  the  Un impregnated  Uteru*. 
Acute  Catarrhal  Eadometritit.—lu  this  ilifmise.  which  in  its 
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lighter  gradcis  inay  leave  but  little  altemtioa  aEter  tloHtli,  the  miu 
nicinhraiko  bt  swollen,  hy[)era)mic,  and  HaIuetiIne)^  tho  eeal  of  |iiiiic* 
t«tv  liiGUiorrhnKus.  The  epithelium  may  desquamate,  and  thu  nm-\ 
C(M»  coDtuin  tin  uinluu  ((unntity  of  »innl)  ftplivroitlid  celtt*.  llie  nar- 
faoeismure  or  less  thit-kly  covered  with  mueo-iJunUent  exndiitioo.  j 
In  severe  caHeiD  shroils  of  tiiiiojiiit  mviiibnitie  tiiay  Ia>  exfoliated.  The  ' 
leeion  ik  usually  moHt  marked  in  tlie  muu>UM  lueinbrunu  uf  the  Imly, 


->-Hi-« 


but  may  involve  the  cervix  at  the  same  time,  or  the  cervix  iduuK. 
Th»  botiy  of  the  ut*>rn*  may  bt>  swollen  ntxl  hypcrffiuiic.  In  djfs- 
menorrhtca  membrauaeea  there  may  be  an  rtjcpuUion,  witli  more  oc 
lesB  blotxl,  of  nteni5ninoim  maases  conKiHtinj;  of  ttbriii  mingled  with 
blood  and  pus  celbi,  or  consisting  of  esfoliatnl  miiicrficial  layer*  <*f 
epithelium.  Tliiu  exfoliated  epithelium  in  frequently  mueh  datteoed 
80  as  to  considerably  rertemble  tho  va^nid  epithelium.  When  the 
Hhredsare  larffe  the  ojK-iiingi*  of  the  uterine  glands  may  l>o  seen  sa 
perforations.     Acuto  e^tturrhal  iidliunniitlion  of  the  uteruK  mav  be 
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diio  to  injury,  expoiture  duriug  uiuiixtritatiun,  tlw  i^norrhcEAl  iofec- 
tiun,  IochI  iufectioti  with  other  bucti-rio,  or  it  may  accompany  the 
goueml  acute  iufectious  diseaites. 

Chronic  Endometritia. — TbU  may  bo  a  Dontioiiation  of  an  acute 
inflammation  or  begin  n.<t  a  chronic  diseaso.  In  ttniiio  of  thv  h«0«r 
degrees  of  inUiunuiatiuu  wo  find  but  sliglit  chaitgos  uftor  (Imth- 
Tho  mucous  mvmbniuu,  on  tbu  other  baud,  iitny  bu  »%vollvn,  hypent>- 
inic,  and  covcrod  with  muuo-puruluut  oxudulion.  la  other  casot 
there  is  more  or  loiui  wotl-niurked  thivkening  of  the  muoouB  mem> 
brane,  wliicb  may  present  a  HUiooth  or  a  iwuKb  papillarj'  ourfacc  i»r 
p(ily|)oii!  oiitKiMWtlia  (Fig,   ^68).     Owing  to  tbu  b\  itfrtmphy  of  the 


tw.  3(9.— ADcaiMdr'ii       no*  tH*  Uimira  MTCvm  Hbsulur. 

Till* KCIIoali  from*  Iknn  iwtjiniil  oulccowtk  whfcb  protmdnl  traoi  Iheosmiilwl 

uterine  glunda  in  tbia  condition,  th««e  papillary  outgrowths,  which 
are  not  infrequently  KLTaped  off  by  tlie  mirBeon,  often  prasent  the 
apjM^raiico  of  adenomata.  Thia oonditioo  is  called  "adenomatous 
hyiierplasia  of  tJio  uterine  nmcoti»  mcmbmno  '*  (see  Fig.  2C9).,  Some* 
timi-9  a  tliick  layer  of  n«w-fom>w].  yaty  va.tpular  tUHUO  develops  oTer 
the  stirfuce  of  tho  iiiucoujs  jnembntin',  largi-Iy  eovuring  in  tlie  uii-rine 
gbiuds  (Fig.  £70).  From  the  decumpositioo  of  oxtntva:«itv{l  bloo<l  in 
the  muouuii  DivmbniiK)  tho  httter  may  be  mottled  with  brown  or 
black.  The  glandtiUu*  elements  of  themuoo^ia  may  be  partially  or 
itlmijHt  entirely  <le«troyt>d.  The  iiajiilla*  of  the  cervix  may  Ito  li}*pe^ 
tropliied,  ttie  inutrous  folliclea  HwoUeii  and  tlicir  outlets  ob»itructed, 
leading  to  tho  formation  of  Iho  so-calhyd  ovula  KabothL    The  ate* 
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tine  wall  becomes  flatvid  an«!  atrophied,  or  it  may  l>e  bypertropbied, 
esjxx-ijilly  ia  the  cer\*iuiil  ixirtiou.  Ulceration  of  tbe  muooiut  tnein- 
bratie,  ei<[>eciaUy  of  the  cervix,  may  occur.  Contraction  or  oblitera- 
tion of  tbo  cf-J-viciil  canal  may  ocotir.  Tbo  inflammation  mny  e: 
to  tbo  FaUojiian  tuK-^  or  to  tlio  vaipiia. 

Cbrouic  cutlomutrititt  miiy  exiiit  ut  any  a^^  but  itt  most  Of>mni< 
after  puberty,  and  in  produced  by  a  great  variety  of  causes.     It 
occur  in  iU-uourished  pothodb  or  in  thoi*  siitTering  from  exhauittiii 
difleaaett.      It  may  be  clue  to  displaoeraentH  and  tumora  of  the  uto; 
subinvolution,  injuriee,  etCL 
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Wm  SIO-CBmoiiic  EiiDoiiETiimii  »tTO  tu«  rimairiii)!  ur  x  Tniia  I^tck  <*  XiB-j 
V41K1  uR  Tinnv  avin  Tita  liiiOMCB  or  nra  UvDom  Hxmiiun 
a,  ulorlnc  muHk  tUsue:  t>,  muoo<uin>uBliriuiaotulcnii:  c  ninr  frrnnul  TTi«ria>i  | 

Croupous  EiulonteiritiK.  —This  form  of  inflammation  is  not  very 
common.  It  occasiomilly  occurs  in  tlid  pucrp^iinl  uterus,  in  acute 
iufiictiiiux  dLteattos,  cholera,  typhoid  fuvL-r,  Uio  exauUu-mat'i,  Wi'. 
Tlio  ditKta^  twmetimea  involveB  tiie  vulva,  vagina,  and  FaUoi: 
tubes.    It  mny  co-«xi»t  with  crouimus  inflaramatioQ  of  the  colon. 

Ttihcrcuhir  Eiiflometrftin. — Tbia  nflimily  occurs  aa  jiart  of  tul 
Pillar  inflammation  of  the  gcniilo-iiriiiHry  tract  Wo  find  ti  port 
tho  vphole  of  the  cavity  of  the  uUinw  linwi  with  a  rough,  yellowish 
or  K"iy-  <^bwBy  mass,  which  may  deeply  involve  tbo  mu«:ular  wnlls 
of  the  organ.     At  tlie  edgea  of  the  ulcerating  cheesy  ureas  wu 


THK  OROAMI  OF  OENEKATION. 


ES& 


riiMl  woll-dftfiiwsd  miliary  tubercles,  or  we  nwy  fiml  tubeif  Iiw  ffcattvred 
ttiruii^ii  Ihe  ot)ter%n.se  intact  mucosa.  Th«  lesions  reeemblv  those  q( 
luW-n'uLir  tii-|)lintU. 

Syj>A/7i7ic  EndtmietrHis.—T\m  re8ult»  of  this  iufeclion  are 
uBUJilly  oorifiiKid  to  tlio  corvioni  portion,  nnd  conxii^t  of  Khnllow  or 
deep  ulcer»tions  and  condyIi»iint(i  of  tlit>  niucotu  inuiiibrano  ;  or  tiiiin^ 
may  be  a  diffuse  ttnckeiiing  of  the  mutwsa. 

Acute  Metritis  i»  usually  the  nttult  of  acute  catarrhal  endoine- 
tritJR.  llie  orgau  is  nn-nlktii,  su<»^uloitt,  rong<<ste{l ;  the  mucous 
mvmbmn©  cciwrod  with  niuro-pus;  tin-  ix-riliincjil  c«ifit  t-onKesied. 
Thero  nuty  bu  itmull  4>xlnLviu«(tlioii]t  of  bltNxl  in  tltu  wult  or  oivily  of 
the  utonuj.  Th«  intlammution,  in  rare  caam.  becomen  mippunitive, 
and  abscesses  are  Eorme<l  in  the  uterine  wall ;  these  may  perfomte 
into  the  perit4)neal  cavity  or  into  tJie  ret-tum. 

Chronic  Metritis  a  the  i«suItof  mi  nctite  metritis  or  iiccompanieci 
acute  or  chronic  endometritis,  and  Is  dcpcudvnt  upon  iIm"  muiio  con- 
ditionu:  Miiliinvuluttoii.  di^pbuT-muiitH,  tumont,  active  irritiuitm,  otc. 
The  uterus  in  uulnr^>d,  the  vrnll  coDRested,  thickened,  and  soft,  or. 
ovriDfif  to  the  new  fonniition  of  conuM-'tive  tissue,  liard  and  dense. 
The  lesion  may  be  most  marked  in  the  bixly  or  in  the  oenncal  portion. 

Perimetritis.— TXvi  peritoneal  coat  of  tlie  utenu  may  be  infbuiii>d, 
witli  the  production  of  membranous  ndbeeions  or  of  pus.  The 
adhonoiiit  mny  bo  small  or  very  (^xtf^nsive,  J^nd,  owing  to  tliuir  con- 
tractions, may  oiuiio  variinis  dirttortions  and  displacements  of  the 
pelvic  organs.  T)w  inttanimatioa  is  usually  an  accompaniment  of 
chronic  metritis  and  endometrttiB.  In  prostitatefl  such  adhesions 
are  of  very  common  occurrence. 

Faramelritin. — The  connective  tismie  about  th«  ut«ru8,  between 
that  organ  and  the  rvfk^xiuns  of  tXw  pt'ritonoum,  may  bu  the  seat  of 
stippnmtivo  irifhunmntion.  It  ntiMt  frivgucntly  chuskm  the  death  of 
the  pHticiil.  but  may  result  in  the  foniiation  of  dense  connective 
tissue  about  the  uterus. 

//.   Infiammation  of  th«  Prttjnant  Uttnts. 

The  forms  of  inttammation  which  have  just  been  det4cri)>ed  mar 
attack  the  prof^nant  uterus.  Catairlul  endometritis  may  produce 
effusion  of  senun,  extravasations  of  blood,  nii<l  alxtrlions.  Mi'tritis 
may  lend  to  sofltMtiii^iif  the  ultiriin'  wall,  wi  that  niptiin;  lakes  itlaoe 
during  labor.  Pvritni.'lritisuiid  p«n*mctritis  prmluco  adhe^ons  and 
abaoeflses  about  the  uterus. 


J'u^rperal  InJInmmntion. 

For  a  week  or  more  after  delivery  we  find  the  inaer  Burfacn  of 
the  still  dilated  atenu  rough,  •'specially  at  the  insertion  of  tba  pla- 


aao 


ORGAXS 


SATIOS. 


centa,  and  covenpd  witli  bIackone<l.  f^n^nrQoas-lookitig  ahred^  of 
blood,  muvoua  membraoe,  aud  placenta.  Tbid  condition  is  uut  tu  be 
miutaken  for  inflanimation. 

As  a  result  of  some  injury  lo  ttw*  «t«Tifl  or  v.-i^n]i  <!iirini7  or  af- 
ter delivery,  aud  tiiu  actiim  of  Mjiite  iiifiy^liotiri  iiiutt'rul  wlti^h  uuiy 
gain  access  to  the  tissues,  tk»  )*Q«rpend  ut«ru8  ia  liablo  to  become 
the  iteat  of  a  tsenmiit  Berero  mid  ottvn  dustnictivu  inllatnmatory  and 
necrotic  changes.  Tbeoe  nuiy  bo  ooiiiinod  to  the  uiem-* ;  they  may 
indiK-u  m-riuus  alterations  ia  eurroandiii^  parts ;  they  ni;iy  lead  to  an 
luvolvenit.<nt  uf  the  peritoneuni,  or  to  pyiemia  and  its  accumpanying 
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Iflsions  in  the  mi>sfc  distant  parts  of  the  body.  In  on«  HL^rius  of  caew 
a  more  or  les»  extensire  gan^irrenous  inflammation  of  tho  miit^ouK 
njcnihrarii'  and  tliu  iiiuU-Hyiiig  jiart»  may  lead  to  the  caatinK-oflf  of 
largtT  and  fiiiuiller  kIiixkIh  of  n^icrirtic  tii*sufl  and  tlw  fonnation  of 
deep  and  upreadiii}?  ulcers,  which  may  bo  aciwrnpanied  by  severe 
paruanetritis  and  fatal  i>eriton!tia  TIiis  condition  n>ay  \w  due  to  in- 
jury or  to  tho  presence  of  decomp^wdiip  portions  of  rctaiiM-"!  pliux^nta. 
In  other  cases  th»iiitliimm;ition  has  a  croupous  chimtcU^r,  which  niny 
affect  tlie  vagiiui,  and  Iwid  to  iKtcrosis  aiid  gangrene,  ulceration,  and 
in-ritonilis.  In  conneftion  with  either  of  the  alwve  forms  of  inflam- 
Illation,  or  without  them,  there  may  bo  thromba-^i:*  of  the  uterine 
iuuu»o»,  purulent  intlammation  of  the  veins,  suppamtion  and  ah- 
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«CM0  fn  the  uterine  wbU,  suppurative  iuBamnuttion  of  tho  orarir^ 
luid  tuboK.  and.  owing  to  the  generalization  of  the  infectious  niatt- 
riiil,  uielaKtatic  absofwsea  in  the  Uiiigft,  »plt>en,  Iriilneys,  etc.  Or 
acute  pleuritty,  uloentttvo  endocardttiK,  purulent  inthuumation  of  the 
joints,  hyixtrplastJc  HWiOling  of  tho  spliwo  and  lymph  di-kIoi*,  may  fur- 
nish cimnuTtcristic  foatiiros  of  tlio  pre^uucw  of  nil  iKruto  inftfctioundii*- 
vasii.  In  sijme  ca«e»  which  rapidly  [uii<»  to  u  fntiil  t^Tniiuation  tho 
local  lesions  may  be  but  slightly  marked,  and  general  alteratiou» 
characteriiitic  of  pyemia,  such  as  metastatic  abeceeseo,  etc.,  he  en- 
tirely wanting.  Life  m»6m.<t  to  beoverooote  by  an  acute  septic  in- 
tuxication. 

Micrococci  aru  very  oousttmtly  pretwnt  in  the  exudation,  in  the 
lymph  vi.'VHclii,  veins,  and  inflamed  tissue  of  the  utenii<i  (woe  Fig. 
^71)  ;  often  in  enormous  quantitioii  in  the  peritoneal  exudation  and 
in  the  metastatic  inflamnmtory  focL  There  is  good  reason  for  be- 
lieving that  the  deiHtructive  local  procewtesnro  due,  in  the  majority 
of  cases,  to  the  presence  of  the  8tre]>t<)Cix;cu8  pyogenes,  and  that  the 
general  infection  in  tlii^  as  in  other  forms  of  M-plicaimia  and  pyiB- 
mia,  is  depontleiit  upon  the  8am«  cause  (itvo  tjuptiaemiu). 

t'LCBKATION   AND  D»iENEKATION. 

Cat<irrhai.  tuheixalar,  and  syphilitic  ulceration  have  been 
mentioried  ubovo. 

I'h<i(fe<teiiic  or  Corruding  Vlrer. — This  rare  form  of  ukN.'mtion 
usually  ixvurs  in  old  age,  without  assignable  <-ause.  It  begins  in  the 
cervix  and  gradually  extends  until  it  may  destroy  the  greater  part 
of  the  uterus  or  oven  inviuie  ihi'  hImJdcr  and  n-eluni.  The  ulcer  is 
ofirr^ular  form;  its  Ikwu  ix  nnigh  and  bliii-ki!<h,  its  walls  inda- 
ratiNl.  Hshoiild  not  be coufuundo.!  willi  i.i<i:,.iinutoit8 ulcer,  which 
it  consitK-nibiy  niiwinbles, 

Fiilltf  Degeneration. — This  may  occur  in  connection  with  in- 
IbunTiiatory  changes,  in  acute  infectious  diseases,  and  in  phtxtphonut 
poise  uing. 

AiUffloid  Degeneration  in  the  uterus  is  of  rare  oocurrenceu  It 
may  affect  the  musclo  Hhrett  or  tho  walls  tit  the  blood  veeaela. 

TCUOES. 

Fibromata. — [)enso  nodular  fibromata  of  the  uterus  are  exceed- 
ingly rare,  the  ito-callod  tihromatii  lieing  in  most  cases  myomata  or 
fibro-myomata.  Fihrnma pufuHar*^,  on  Uio  other  hand,  is  a  com- 
mon form  of  growth  from  the  mucotut  mombnuio.  It  con8Wt«  of  a 
more  or  kiss  vascular  connectiTe-tiasiie  stnmu  corered  with  epith»- 
limn.  The  surface  may  lie  smooth  or  villous.  It  may  contain 
Tei;y  numerous  gland  follicles,  and  then  approaches  the  type  of 
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adenoma,  or  even  carcinoma.  The  stroma  may  be  looBe  and  booco- 
lent,  and  resemble  mucous  tiasue,  forming  iha  ao-oalled  mucous 
polypi  s  and  these  again  may  contain  ghmdular  structures.  In  any 
of  these  forms  the  blood  vessels  may  be  abundant  and  dilated,  foim- 
ing  telangiectatic  or  cavernous  polypi.  The  adenomatons  poly|n  may 
become  cystic  from  the  dilatation  of  the  gland  foUiclee. 

Polypi  of  the  uterus  may  be  multiple  or  mngle,  small  or  lai^. 
Numerous  smaller  and  lai^r  papillary  outgrowths  from  the  mucous 
membrane  muy  occur  in  chronic  endometritis.  Single  poly|>i  may 
grow  from  the  mucosa  of  the  body  of  the  uterus  or  from  the  oerviz, 
and  hang  by  a  long  pedicle  down  into  the  vagina. 

The  lar^  number  of  glandular  structure  in  many  of  these  chro- 
nic inflammatory,  papillary,  and  polypoid  outgrowths  (Figs.  266 
and  269)  often  justifios  the  name  of  adenomatous  hyperplasia  of  the 
mucous  membrane  or  of  adenomatous  papillomata  or  polyps. 

Syphihtic  papillary  growths  in  the  form  of  pointed  condylomata 
may  form  finely  papillary,  wart-like  excrescences  of  variable  size, 
particularly  on  the  cervii. 

Myomata. — These  tumors,  whose  characteriatio  structural  ele- 
ments are  smooth  muscle  cells  (see  Fig.  121),  are  the  most  common  of 
uterine  tumors  and  are  frequently  of  no  special  practical  importance, 
but  are  sometimes  of  very  Berioua  import.  They  are  especially  com- 
mon in  negroes.  They  are  most  frequently  composed  of  both  mus- 
cular and  fibrous  tiasue — fibro-myomata — hut  the  relative  amount 
of  the  two  kinds  of  tissue  is  subject  to  great  variation.  They  are 
most  apt  to  occur  after  pulwrty,  iind  usually  in  advanced  life.  They 
may  bu  single  or  multiple,  small  or  of  enormous  size ;  are  usually 
sharply  circumscribed,  whitish  or  ]iink,  dense  and  hard,  or  some- 
times soft,  and  present  on  section  interhwiug  bands  or  irregular 
masses  of  glistening  tissiie.  Their  favorite  situation  is  in  connection 
witli  the  body  of  the  uterus,  but  they  may  occur  in  the  cor\-ii  or 
in  the  fi.ilil8  vt  the  broad  ligaments.  According  to  their  ]H>sition 
we  nuiy  diwtingiiisli  subserous,  submucous,  and  intraparietid  forms. 
The  svhserons  myomaiit  grow  from  the  outer  muscular  layers  of 
the  uterus  in  the  form  of  little  nodules.  As  they  increa^ie  in  size 
they  may  become  fM'])arated  from  the  uterine  wall  and  remain  at- 
tached only  by  a  iifirniw  pedicle  or  by  a  little  connective  tissue. 
They  may  work  their  way  between  the  folds  of  the  broad  Uguineut 
until  they  are  at  some  distance  from  their  point  of  origin.  Some 
authors  mention  casi's  in  which  the  tumors  became  entirely  detached 
from  the  uterus  and  were  free  in  the  abdominal  cavitj'.  In  some 
ciises  the  tumors  excite  inflammation  of  the  adjacent  peritoneum, 
leading  to  the  formation  of  adhesions  or  of  collections  of  pus.  Cases 
!ire  recorded  in  which,  owing  to  the  atrophy  of  the  pedicle,  subserous 
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mromata  have  become  completely  detached  from  the  utems  and 
were  held  in  plaee  and  nouriidied  by  peritoneal  adho«ion.s.  In  other 
caaeet  the  tiiinor  n>aches  a  bu^  Euzt^,  but  n^inninn  tirtnly  attiu'hed  to 
tJie  uterus.  Thi»  organ  may  then  ho  drawn  upward,  tlio  cervix  and 
vagina  Ik-ing  ebmgni^Hl  and  nnm>wwl.  The  tractiun  may  bo  80  gnuA 
that  the  Imdy  vt  the  nUtrtw  is  cutiwly  M^jxiniU-d  fnwn  the  cervis. 
TIm)  bbidder  may  also  bo  dmwn  upward,  pnxUicing  incontinence  of 
iuinu  aud  cystitis.  Subserous  myomutu  are  very  often  mtiltjpte  attd 
frequently  attain  great  size. 

The  subiiiiu-tmx  niijoiiuitd  ^row  frmn  the  inner  niu.*cuUir  layon* 
of  the  uterine  wall.  They  ajnuneuce  as  rounded  iio«lulo»  which  Uft 
up'the  luurous  nicmhnuio.  The  u8Ufd  pomtion  is  th«  fundus  uteri 
Thoy  mnc'ly  owur  in  the  ivrvix.  vVs  the  ttim-trs  iiicreBSe  in  size  they 
jirojwt  into  the  uterine  cavity.  They  then  renmin  coatiaoous  with 
the  uterine  wall  o\'er  a  large  area,  or  are  attached  by  a  large  or 
Bmall  pedicle.  They  are  usually  well  tmjiplied  with  ve««el.9.  The 
uteniH  dilat>.4<  with  the  grtiwth  of  the  tumor,  and  its  walU  may  be 
al^o  thickened.  The  tumor  may  rotich  such  a  mm  a«  to  entirely  fill 
the  canty  of  tho  dilated  uteruit  and  project  through  the  corrix  into 
the  vagina. 

The  submucouH  myomatn  am  uDUally  single,  although  there  may 
be  at  the  nanie  time  HUbseroua  and  intraparietal  tumors.  I'hey  are 
fre<]uent]y  soft.  If  they  are  of  btrge  ttizo  and  jxilyixiid  in  form,  tJiey 
may  projix^t  thn>ugh  tho  cervix  and  dntg  down  tlie  fundus  of  the 
uterus,  priKlucing  invention.  Tho  muLMUs  membrane  ci^vering  tlieiu 
mtiy  bo  atrophied  or  hypenomie,  with  diluted  blood  vewteU,  and  may 
thua  give  ri»e  to  severe  and  repeated  htumorrtuges.  IXromorrhage 
may  occur  in  the  substance  of  these  tumoni.  Inflammation,  suppu- 
ration, and  gajigrene  may  also  occur.  Tho  surface  may  be  ulcerated. 
In  some  cases  the  pedicle  of  the  tumor  is  destroyed  and  it  is  sptmta- 
neou.tly  cxpelle<l. 

The  intrapnrietal  myoiimta  grow  in  tlie  Kulxttancv  of  tho  uterine 
wall,  hut^  if  they  attain  a  largo  Kizti,  project  Iwneath  the  itvToxiA  or 
the  mucoux  coat.  They  are  found  in  every  part  of  the  uteru»,  but 
are  most  fre<|ueQt  in  the  potrterior  wall. 

The  shape  of  the  uterus  is  attere<l  in  a  great  variety  of  ways  by 
the  presence  of  these  tumors ;  its  cavity  is  narrowed,  dilated,  or 
miwliapcn  ;  it  nndi.^rgix'^  fli.-xiou  mnl  venuon  in  every  direction.  The 
tiunors  mny  sink  downwurd  and  bc<(x>mu  attAt'luid  to  the  ixMterim- 
wall  of  the  vagina,  looking  as  if  they  grew  frrmi  it.  They  may, 
without  the  formation  of  a  pedicle,  project  into  the  cavity  of  the 
uterus,  fill  it  up,  antl  project  through  the  eerx-ix.  The  uterus  is 
dilateci,  its  wall  hypt^rlrophieil  or  atrojihied. 

The  tiunora  thoiitMlves  may  undergo  a  variety  of  secondary  altera- 
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tions.  Tho  muscle  fibres  may  undergo /a//j/  degt'neraiion,  and  the 
tumor  diminish  ia  size,  or  may  even  undergo,  it  is  said,  entire  destruo- 
tiim  and  atrophy.  Calcification  may  occiir,  converting  a  part  orthe 
whole  of  the  tumor  into  a  stony  m.iKS.  The  intraparietal  nnd  sub- 
mucous myomata  may  give  riae  to  pi-of uao  haimorrhages ;  thay  may 
suppurate  and  become  gangrenous. 

Sometimos  the  tmiiors  or  circumacriljed  portions  of  them  are  very 
vascular,  conatituting  tho  telnngiecfalic  or  cnveritoiis  variety. 
These  tumors,  which  possess  some  of  the  characters  of  erectilo  tissue, 
may  suddenly  change  in  size  from  a  variation  in  the  amount  of  blood 
which  they  contain. 

A  very  important  change  which  is  sometimes  fomid  in  these 
tumors  is  the  development  of  cysts  in  their  interior  (fibro-cystic  tu- 
mors). This  sometimes  takes  place  in  those  tumors  which  grow  out- 
ward beneath  the  perit-oneal  coat.  We  find  one  or  mora  cavities 
communicating  with  each  other,  with  rough,  trabecuhiied  widls. 
The  apt>earance  is  more  that  of  cavities  than  of  cysta.  There  niav 
bo  a  number  of  smaller  ca\-itics,  or  they  may  fuse  to  form  one  large 
oue.  The  fluid  contained  in  the  canities  is  like  sjniovia,  or  is  niixe^ 
with  hlood.  Those  cystic  mjomata  may  reach  an  immense  size  and 
fill  the  abdominal  cavity.  The  diagnosis,  during  life,  bet^ween  them 
aiul  ovarian  cysts  is  often  very  difficidt,  and  they  have  frequently 
been  the  subjects  of  fatal  oi>eration8. 

In  the  cervix  uteri  myomata  are  rare.  They  may  grow  as  polvra 
beneath  the  mucous  coat,  or  produce  enlargement  of  the  anterior  or 
posterior  lips,  or  may  grow  outward  into  the  abdominal  cavity. 

Combinations  of  myoma  and  sarcoma  aometiincia   o<K;ur Hjutv 

sarcoma. 

Sarcomnfn  may  occur  as  primary  tumors  in  the  mucous  mem- 
brane of  tlie  uterus,  either  in  the  form  of  a  diffuse  infiltration  or  as  a 
circumscribiKl  nodular  or  i>olypoid  mass.  They  frequently  invoh'e 
the  muscular  wall,  are  Hable  to  h;emorrhage  and  gangrene  and, 
particularly  in  the  diffuse  form,  are  liable  to  recur  after  removaL 
They  may  consist  largely  of  spindle  or  spheroidal  cells,  or  both,  II 
is  said  that  sarcoma  of  the  uterus  is  more  liable  to  occur  at  an  ad- 
vanced age  than  at  an  early  period,  as  is  the  rule  with  sarcomatji  <rf 
other  organs. 

Anginiiia. — A  small,  cavernous  angioma  of  the  wall  of  the  utenia 
has  been  described. 

-■lrf«KOiHn.— Between  a  simple  adenomatous  hjTwrplasia  of  th? 
mucous  meuibrane  of  the  uterus,  on  the  one  baud  (see  Figs,  268  and 
209),  and  carcinoma  on  the  other,  there  is  no  al>solutely  ahai-p  mor- 
phological distinction.  But  there  is  a  consider.able  group  of  growths. 
to  which  the  name  adenoma  is  properly  appUed,  which  lie  oa  tbfl 
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bonlftr  7OU0  between  tbo  distinotly  boiiKH  uud  Uio  dvtitiitol)-  malig- 
nunt  iiew  cptlbelial  tl<^iie  j^nvthii. 

Many  etHttieliiil  cell  gro^rtlis  of  the  uterus,  while  adonomatou»  iu 
structure,  are  8o  distinctly  malignniit,  and  are  bo  liahle  t(>  develop  thiit 
Htnictural  Iiiwlittwn*.-^  charact<>riKtic  of  ('nrrini:Hna.  that  it  hiis  eeemetl 
niso  to  many  olwiTVfra  to  avoid  the  nanioaditnumii  allojjother  and 
class  uU  llie  epithelial  tunioni  uf  thu  uU^rus  mnunt;  thv  can-inoniala. 
Othere,  reco(;nizing  the  beni^  chunuitor  of  nuuiy  of  tliu  vpitlieliAl 
tumur»  of  the  uterus,  have  adopted  u  sharp  distinction  betwiijii  bo- 
mga  aad  malignant  adenoma. 

It  seems  to  tlie  writer  wiae  to  preserve  here,  a»  elHowhere  in  the 
body,  tlie  niorpliolo^cal  distinction  Wtweon  i uleiKima  and  carcinoma. 


1*10.  Wlt-Jtamitmx  ov  rtm  I'Tcaaa. 

But  in  (loinR  this  it  should  alwaj-s  bo  borne  in  mind  that  the  adeno- 
mata of  the  uterus,  as  those  of  the  gastro- intestinal  canal,  niay  not 
only  be  extn-mely  nutlignant  as  adenomata,  but  that  t)ie  more  benign 
forms  aro  exln-inc-ly  prone  to  develop,  buth  in  structure  and  nitdtg' 
nancy,  into  ourcinumata.  In  fact,  in  many  cartes  we  can  onlyexprvwn 
ihi'  pw'uliaritius  uf  Mtructuni  in  thi^^w  tunHtrs  by  calling  thtim  adeno- 
carciHoniu, 

The  iwlenomata  of  the  utenut  may  begin  In  a  Kim[>1o  hyperplasia 
of  the  mucous  membrane,  in  which  gliin<liibir  development  in  pre- 
ponderant. This  new  glandular  growth  is  most  commonly  in  tho 
fonn  of  iintgular,  often  dilati*d  fnUienbtr  structure  with  a  welt- 
uiarlnMi  lumeu  litioil  with  cylindrical  or  ouhoidal  cells.     Tlie  new 
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growth  innjr  project  fn)ni  tlio  inner  surfHce  of  tliL-  utorus  in  the  form 
of  pa[>iUary  masses,  or  it  may  lutillrate  the  mibmucous  tissues.     lfr„ 
growth  in  both  clirectiona  may  ocwur  at  onoe.     (See  Figs.  27i  aitd  27^| 

Th(»  topograiihical  f*situri>.'*  iiml  clini«il  sttiries  of  mimy  ii(Il>ui>-' 
matauf  t>io  iitiinunio  i<l<.!iitic»l  witli  ibutw  uf  the  iniiltmliti^  imd  iil-_ 
corn  tin];  carcinumutu. 

Carciuoma. — The  carcinomata   of  the   uteriiB  oommtinrit  m< 
frequeolly  in  the  cervix  and  jxntio  va^nalis,  and  the  mont  cuinmon 
form  is  Uio  ppitheliorna.     Tho  gmvrlh  of  t-pithi'lioinata  of  the  i-er 
uteri  procoedti  imdi>r  thrvo  tok-rably  disUnot  fiimi-t,  which,  UoweverJ 
fruqucntly  mvrgo  into  onu  another. 


Fin.  en.— Amoiau  or  not  UnaM. 
ftnABpcattMlOf  iIKSclniFn  iihoirn  In  FIk-  "^  mimihlKhlr  nuMTBlBRL 


J.  Tiie  Flat,  Utcerafing  Epithelioma. — This  form  of  cune 
commeuc-es  a»  u  8om«what  «levat«<t,  flat  induration  of  the  miperfi- 
ctid  layers  of  tlie  cervix,  nometimes  cirennii^cribetl,  somotimos  iHffiiiM>. 
Thin  indiiratinn  is  due  to  (lio  growth  of  phijp  anil  irn-guhir  nutxsfsj 
of  epithvliai   noJls  into  the  imderlying  tissue.     Ulceration  ii»uillyj 
commvnwM  early  and  may  proceed  slowly  or  rapidly.     The  odges  i 
tho  ulcer  are  irrogrular,  indurated,    and  somewhat  elevnt«d.     Thai 
ulceration  of  the  now-formed  cancerous  tistw  at  1beedg««iaustm)ly] 
IHogressive.  so  that  the  vaginal  portion  of  iho  cervix,  the  cervical] 
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canal,  the  vagina,  Hod  even  the  bladder  and  rectum  may  )ie  ia- 
volvod.  More  or  losa  estensive  liHHDorrhagoA  and  necrosis  of  the 
bus©  of  tho  nicer  iin>  Hahift  to  occur,  Th«  vntim  cer\-ix  may  be  de* 
stroyed. 

2.  In  iuiothcr  cl>is»  of  ciwos  tbe  carcinomatous  ffrowth  develop* 
under  the  form  of  papillary  or  fungous  exeresronces,  which  may 
form  larger  or  smaller  masses  comp^ed  of  epitbeliomatous  tismie. 
Hand-in-hand  with  this  projecting  growth  there  may  occur  an  epi- 
thelial iniiltration  of  the  umlertyinj;  tissue  of  the  cervix.    These 
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growth»  are  often  quite  viu«'ular  and  may  give  rise  to  severe  luem- 
orrhagea.  They  may  ulcerate  and  thus  [inxluce  great  deatructioa  ot 
tissue. 

■t.  In  still  another  cla«4  of  oisos  th«ru  U  a  more  or  Ivaw  deep  infil- 
tration of  tho  Kubmucuii»  tissue,  eitlK>r  diflFuse  or  iu  circumscribiHl 
noduk«,,with  epithelial  cell  uuuwm.  We  find  at  first,  in  the  viigi- 
nal  portion  of  the  cervix,  in  the  submucous  connective  tissue,  either 
nodules  or  a  general  inliltratiun  of  a  whitish  new  growth.  The  oer- 
vix  then  appears  large  and  hard.  Very  soon  the  mucous  membrane 
58 
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ovor  till"  new  grtiwili  (Iwfp'imrato.s  uihI  falls  oflf:  tb«  su{><>rticial  lay- 
erg  of  tliu  now  {p\iwth  undvrgu  thu  stuiie  olmDgvtf.  ^Vfter  tbiit  the 
EonnaHoa  of  Uie  ouw  gruwth  aud  its  ulcieratioa  go  on  aimultaue- 
oiisly,  produring  first  an  infiltnition  and  then  destniction  of  tbii  wr- 
vix,  and  ofton  of  a  jiart  of  tho  Ixkly  of  tjio  utt^i-iis.  The  growth  frv- 
quently  extends  to  the  vagina,  tlio  bladder,  aud  lli«  rect^im  wi(li  th*  , 
MU110  de^tructivo  charocUir,  »<j  thttt  wo  often  find  tliu  tx-rvix  Hiid  up- 
per ]jurt  of  the  vt^^na  defftroyed,  and  in  their  pLuou  a  Ittrgv  caxity 
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Fio.  tn.— Otkcnnu  ^Kprn^UMU)  e*  tut  Cnnn. 
SbovlnE  ninlfyliiit  tfilUicllal  mil  ■ 


with  ra^ed,  gangrenoiui,   cancerou»  walk  (Fig.  974).     Le«t  fr«^ 
quently  tlio  i>eUie  lionfis  are  invaded  in  the  same  way.     Not   infn- 
(ivicntly   tho  uiirtfrs  aro  surruundwl  and  compieeaed  by   tliv   nnw 
growth,  BO  that  they  bwoing  dilated.     Tlie  dilatation  may  extend  l4»j 
the  pelv«»  and  calyces  of  thq  kidneys.     The  new  growth  may  be^^l 
in  the  cervix  and  extend  uniformly  over  tlie  internal  snrfaee  of  tbej 
cervix  and  of  the  body  of  the  uterus.    The  entire  utenia  is  fMnvertttl  I 
into  a  large  sac,  of  which  the  walls  are  infiltratod  with   the  neWi 
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growth,  while  the  interiuU  surfncuU  (ilcumtingaml)j:aiigreiioii8.  In 
80IM  Ctm»  tlioru  is  a  coii^fidcntblo  funruitioii  uf  now,  doDite  coooec- 
tiroilMnt,  »o  t)iiit  tho  gruwlh  Iihm  h  sc-irrliuus  form. 

In  n»ro  cwtm  the  growth  begins  in  the  upper  part  of  the  cervix 
or  in  the  body  of  the  utoruB,  while  the  lower  p«rt  of  the  cervix  in  not 
involved.  In  nil  of  these  (-aseft  the  e{>ithelijU  ivlls  <)f  the  new  gniwUi 
follow  more  or  lewi  clom^ly  tho  typt>  of  tho  e|HtJielial  cellH  of  the  ]iart 
frcwn  which  Un'y  spring  (Fig.  S;fl), 

111  slill  Hiiotlu^r  ohuM  of  ciuHVf.  in  wbicb  tJie  new  growth  may  h» 
in  the  fonn  of  uoduloo,  or  diffuse  inB1tnition»,  or  p«>l}'poi<l  nnuiset^  or 
may  present  more  or  less  extensive  alteratioRH.  the  cells  are  irregu- 
lar, polyhedral  in  shape,  the  tumor  belonging  to  the  class  of  glan- 
dular or  medulliiry  carclii omnia.  These  abto  usually  commetiM)  in 
thw  cervix,  and,  according  to  the  views  of  many  writers,  probaljli" 
in  the  mucons  glaads. 

In  rare  c<(!ie»  the  entire  wall  of  the  uteniit  ix  inliltrnted  with  the 
new  growth  and  the  organ  is  much  eularged.  Colloid  carcino?aa 
sometimes  occurs,  but  is  rare. 

While  we  may  for  eonveni^'nco  re«oguizo  tho  above  tyjiee  of  car- 
dnonin  of  the  ut4^Tiu(,  itxhouM  be  borne  in  miud,  n»  above  stntet), 
that  they  are  not  apt  tu  be  perfectly  distinct,  find  Homo  of  them  may 
merge  into  one  another  or  exist  simultaneously.  Exudative  inflam- 
mation is  of  frequent  occurrence  in  these  as  in  other  tumors  of  the 
uterus  (see  Fig.  I.i:t). 

Ah  ft  result  of  Ihu  tilcoration  of  these  varioujs  forms  of  carcinoma 
recto-vugiiuil  fistulut  may  bo  fonned ;  the  lumbar  lymph  nodes  may 
be  involved,  and  metastases  in  distant  organs  ar^i  i.K-ciL'^ionHUy 
though  not  frec[uently  formed.  Frequent  and  profuM'tinimorriiHges, 
gangrenous  destruction  of  tissue,  the  absorption  of  deleterious  mate- 
rials,  etc.,  are  apt  to  lt>ail  to  the  development  of  a  more  or  less  pro- 
found auiemiit  and  cwhexia. 


FAKA»tTE»  AND   CY8TS. 

Various  fomw  of  biieieria  are  of  frMjuent  ocmirrenco  in  the 
cavity  of  tlie  uterus  when  the  organ  is  diMiased.  TIm)  pj»>serici«)  of 
some  is  signiticitnt,  and  of  others  not.  EchinococcMS  has  liet'ii  found 
in  tho  body  nud  necic  of  the  uterus,  and  may  rupture  into  tho  |>eri- 
tonoal  canly  or  into  IliA  vagina. 

Cysts. — Aside  from  the  c\-sts  which  develop  in  tumors  of  the 
uterus,  in  the  cervix  uteri  the  mucous  folUcles  are  frequently  nu  di- 
lated a--i  lo  form  o\'»ts  filled  with  a  gi^latinous  material  and  mor«  or 
leiH  epithelium.  These  cj-sts  nuiy  l>e  \ivr^  or  small,  and  are  fre. 
quentl}-  called  ovula  yabothi.  Somftimos  tlioro  is  an  inthunmatory 
growth  of  now  ounnectivo  tissue  about  thaw  cysts.     In  otlter  cuses 
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the  cysta  may  project  from  the  mucous  membrane  in  the  form  dt 
polypi.  Similar  changea  are  infrequently  found  in  the  body  of  the 
nterus  from  the  dilatation  of  occluded  uterine  ^ands.  Dermoid 
cysts  are  rarely  found  in  the  widls  of  the  uterus. 

THE  OVABIES. 
MALFORMATIONS. 

One  or  both  ovpries  may  be  absent,  the  other  organs  of  generation 
being  also  absent  or  undeveloped.  Or  the  orariee  may  be  only  par- 
tially developed.  Absence  or  arreet  of  development  of  one  ovary  is 
sometimes  met  with  in  otherwise  well-formed  individuals.  It  is 
Bometimes  accompanied  by  a  low  position  of  the  kidney  on  the  same 
side.  The  ovaries  may  pass  into  the  inguinal  canal  or  into  tiie  lalna 
majora,  and  remain  fixed  there  throi^h  life.  Lees  frequfflitly  they 
are  found  in  the  crural  canal  or  the  foramen  ovale. 

CHANOsa  m  SIZE. 

The  ovaries  may  become  lai^:er  than  normal  by  chronic  inflamr 
mation,  by  the  formation  of  cysts  and  tumors.  They  may  beocnnB 
atrophied  in  old  age,  the  Graafian  follicles  disappearing  and  the 
organ  shrivelling  into  a  small,  irregular,  fibrous  body.  Atrophy 
may  be  produced  by  ascites,  by  chronic  inflanunation,  or  from  un- 
known causes.  As  the  result  of  the  maturing  and  rupture  of  the 
Graafian  follicles,  with  and  without  pregnancy,  the  surface  of  the 
ovary,  which  before  puberty  is  smooth,  may  become  roughenod  by 
irreijular  cicatricial  depressions. 

CHANGES  IN   POSITION. 

In  adult  life  the  ovaries  may  pass  as  hemiee  into  the  inguinal  or 
crural  canal,  the  foramen  ovale,  or  the  umbilicus. 

The  position  of  the  ovaries  in  tlie  abdomen  may  be  changed  by 
the  preasure  of  tumoi-s,  the  traction  of  false  membranes,  etc.  It  may 
occur  in  onlargeil  ovaries  or  in  those  of  normal  size,  and  by  the  com- 
pression of  the  veins  may  lead  to  congestion  and  chronic  inflammatioQ 
of  the  orj^an, 

HYPBR/EMIA   AND  HvEMORRHAQE. 

Aside  fn>m  the  normal  hyperemia  of  the  ovaries  during  menstru- 
ation, the  vessels  may  ho  congested  in  infiammation,  in  displace- 
ineiit.-s  with  interference  with  the  venous  circulation,  in  certain 
diseases  of  the  heart,  etc.,  and  may  then  be  followed  by  chronic 
inflammation. 

The  menstrual  periods  ate  accompanied  by  the  effusion  of  blood 
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into  n  Oroafiuii  foIlicW.  Normallj  the  amount  o£  blood  U  small, 
becuiniw  »u1i<l,  is  dix;ol<.iriiH>(l  uiid  then  ffradually  abtwrbed.  Scnne- 
times  the  effusion  of  bltxid  is  much  greater ;  the  follicle  tilled  mth 
bIwMl  ia  as  larKe  as  a  pigeon's  egg.  The  blood  may  ixMunin  in  the 
follicle  and  be  absorbed,  and  repliioed  by  n  serous  fluid,  or  it  may 
rupture  it  and  e!«cape  into  tho  i>i>Ht4^tiiuil  cavity.  Duith  muy  voxud 
from  the  bienioiTlwigi',  or  tho  blood  may  oolloct  in  Douglas"  cul-de-sac 
Mill  bu  ciicloMud  in  foliw  mumbrfUKM.  Hjemorrhages  also  occur  in 
follick-A  wliicli  huTo  becoino  cj-stjc.  Interstitia]  haemorrhage  in  the 
ovary  sometimex  oocunt  withont  known  cause. 

IKPLAMUATION  (OOPHORITIS). 

Acute  htflamuiation  of  tin;  ovtuioit  txx'iu^  meet  frequently  in  the 
pu«r[>oral  i-oiitlitioii,  eiUu-r  tat  jtart  of  a  general  poritoniliii  or  as  u 
primary  affection. 

With  pnerix""*!  peritonitis  both  ovariea  are  usually  inflamed ; 
they  are  swollen,  congested,  aoft,  infiltrated  ^vith  serum  or  pus,  or 
gangronons.  The  intlanintation  mny  nttark  principally  tite  cajisule, 
the  »tromA,  or  the  fotlielv««.  Inflammation  of  tlto  capttnle  reitulu  in 
adhosions  and  collections  of  pus,  shut  in  by  fal«e  membmitos  ;  of  the 
xtroma,  in  nbncetMeM  and  fibrouti  indumtiun  ;  of  the  foUiokt*.  in  their 
dilatation  with  purulent  serum.  If  the  inflammation  of  the  ovaiy  in 
the  primary  lesion  it  is  usually  confined  to  one  organ.  The  slronw 
of  the  ovary  is  infiltrated  with  wnim  an<l  pns,  and  may  contain  al»- 
Hcestiea  of  large  aize.  In  ollitit-  imst-a  tliu  ovary  itsolf  is  but  little 
changed,  but  is  surroundod  by  n  miuM  of  fibrinous  and  purulent  eru- 
dfttiuu.  Such  idiopathic  fonns  of  inflamnuition  may  tt^'riuitialo  in 
recover}' ;  or  tlio  abjKwsiwi*  may  perforate  into  the  nwtuiii  and  va- 
gina ;  or  the  ovary  is  left  indurated  and  bound  down  by  Hdlu««ions ; 
or  the  patient  dies  from  the  violence  of  the  disease. 

Acute  inllanuuation  of  the  ovaries  unconnected  wth  the  puerperal 
oondilion  is  not  common,  but  it  nuty  ocrur  in  coiiiioction  with  acute 
or  chronic  |x>ntoniti»  or  |H<rimi'l  ritis.  It  is  usually  couQiied  to  one 
ovary.  EillK-r  the  follicUw,  sttntma,  or  capt^ulv,  or  all  t*ig(ilher,  may 
lie  involved.  Tliu  intlium-d  follick-s  are  enlargvd,  their  walla  thick- 
ened ;  they  may  eontJiin  bloody  or  purulent  fluid.  The  titrtMna  be- 
comes infiltrated  with  serum  or  pus,  and  later  we  may  find  nlMcesMii 
iir  fibrous  induration  of  the  organ.  The  inflxunmation  of  the  cjipsidt- 
may  lead  (<>  the  foi'nintion  of  niembranous  adhmioos  betwi<eii  llic 
ovary,  Pnllofuim  tulw,  and  iturrounding  porta. 

Chronic  liiterstiiini  Otiphoritiit  is  not  iufrw)ueatly  preceded  by 
mi  acute  influiniuatiou,  or  it  may  gniduitlly  dcvel<ip  as  an  indepen- 
d«nt  condition,  often  determined  by  some  uu-chtutical  interference 
with  the  blood  current.    The  organ  may  be  incroased  in  siat,  owing 
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to  tlie  foniiatJon  of  Iix)»o  ciillutfir  or  of  dtMise,  firm,  neve  connocfiTsI 
tbtfiu«.  UuiliT  thwe  Condi tiotis  ttie  bloud  vessels,  e»peciiilly  tlie' 
veins,  iiuiy  bt'  %vidoly  dilated,  and  cysts  in  varying  numlM-r  and  size 
may  be  present  (Fig.  270).  Sometimes  tlie  newfomiod  duiuw  ooo- 1 
nective  tia&ue  may  be  largely  limited  to  the  Burface  of  tlio  organ,  sal 
that  the  albu^nea  may  become  »o  dense  and  tbirk  that  tbi>  funcrions] 
of  the  organ  niu-it,  as  it  would  tkK-m,  l)e  pennaiifjiUy  inlorfonKl  tvitb.  j 
Under  theew  conditiona  the  surface  of  tbe  ovary  may  b«  mnooth  or] 
rough. 

On  the  other  hand,  the  or^^au  may  be  smaller  than  normal  tw  th« ' 
result  Lif  tile  funnatiun  of  dense  new  inlenntitial  c-onuective  ti»«8iK>,  and 
its  Hurfaco  (piHilly  roughened  and  diiitorted.    Sometimes  the  funna- 
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Pm.  en.— CiiKiiNii'  <i'''i'i>oHiTiR  wim  mUTD  Blmid  ViMiiiij  Jim  Onf*. 

A  OOftiMl  (onu  ot  Imnulure  QnutHaii  totUcku. 
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tion  of  new  dunso  tiaoue  may  bo  largely  confined  to  tbe  walln  of  tbo  1 
artftrio*,  which  become  pnnninwnt  and  tiirtuou.t.  Ohlitnntting  en- 
darteritis is  not  infrequently  present.  The  atrophind  ovary  may  Ix' 
largely  made  up  of  thitrk-wnlled  itrteries  and  fibrous  ntatwos  which 
are  tho  resiUt  of  iu<;»mplete  resolution  of  the  corponi  lutea  (Fig. 
2:7). 

(joiiietinic-8  a  inort>  or  loss  extensive  hyperplasia  of  cella  in  the] 
corpus  luteum  lemb*  to  tJio  development  of  larger  or  Bmaller  now* 
foriiKHl,  ninvobikil,  no<lul)ir  mim^eii  in  tlio ovary,  whi<"h  are sonietimei) 
regarded  as  tumors.     These  structnrwt  may,  aeiNinlitig  to  Froobom, 
Hoften  at  tlie  centre  and  thus  give  rise  to  a  spvctal  fonn  of  small 
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onurias  cj'St.  Certain  narcomata  of  th»  oviury  ap))«&r  to  ori|^nuti> 
in  BUtrh  nn  Iiyporpliusiit  (wo  Fig.  'i~S). 

Tubfrculrtr  Infiammntinn  of  tlio  ovarict  is  tare,  and  may  ac- 
company tulMircuIar  iuflammatioii  of  oUier  orgaOH,  pdtrticularlj  tbi> 
peritoneum  and  Fnllopiau  tiibi-s.  It  U8ually  remilta  in  tbo  prcxluctiuit 
of  cheesy  noduleH  of  coin^iderHblo  siih'. 

Syphilitic  Injlammation  in  the  form  of  {pummutHiii  unoommon. 

TUMOK8. 

Fibrnmatn. — Tlifwo  liimore  an;  not  vi-ry  ooinmon  nor  tinuully  of 

gmut  iiiiporlanue.     Tlioy  may  be  %'ory  email  or  of  great  mzfl.     They 

are  UBually  dense  in  texture,  and  in  n  ounidderalile  number  wf  caaee 

seem  to  originate  in  the  tissue  formed  in  the  closure  of  the  ruptored 
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r— mi  rM«T  nf--irnil«ri»iii«Bi  iftrin  liim)  iillli  iiliiiiiilii  lailillli  mi  1  iiiiliK»i<illW     a.UUck< 
tmtd  WhI  4uw  (ntmUtMl  time:  b.  old  rorpen  IuUb;  e,  axUnm  wflh  CRaUT  lUckMwd  nklli: 

Graafian  follicle.  They  may  oootnin  cysts  w  be  accompanied  l^- 
cysteof  the  »urr«un<iing  stroma.  PapiUary  fibromata  of  tlje  surface 
of  the  orarj-are  tM>nii.'tirn<.«  seen,  and  the  prowtli  may  I«o  transplanted 
from  this  sitiiatioii  lo  tlie  general  i)erit*»n(«I  surfowx  (Hg-  279). 

Leiomi/nuuiUi  containing  more  or  Iet«  tibroux  tix^uo  are  of  occii' 
sional  occurronoe. 

finrmma  of  the  oTOrica  is  not  commtm.  It  is  usually  primar>% 
but  may  Iw  metaslatic  It  is  usually  of  thn  spindle-ci'lloii  variety, 
lait  may  contjun  arctw  of  spheniidal-celM  tiwue  iw  more  or  lew 
fibrous  tisane.  Tbo  tumors  may  he  hard  or  smft,  and  are  apt  to  in- 
voh-e  both  ovariwt. 

Chondroma  ot  tbo  ovaries  is  dcscribwl,  but  is  rare  ;  curtilagu  not 
infrequently  occurs,  however,  in  dermoid  cysts. 
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Ctircinomn,  usually  of  thfi  ^InndulHr  variety,  may  oocar 
primary  tuiiior  of  tho  ovary.  It  may  be  due  io  a  <»>ndnuou)4  ii 
Hon  from  ni-iKlilwnag  oi^vuk,  or  inoro  rardy  it  U  of  iiM^'butttitic 
giu.  Althotigli  tlie  glau<lu1iu-  inoUillHry  cnrcinomiito  aro  the  most 
oommou,  SL-irrbouH,  uM^lanotic.  uud  c>olloid  ciuicor  sotnutimee  occur. 
Some  fonoH  of  carciuama  stand  in  very  c)o«e  relatjoo  with  certain  of 
the  cystitT  a<lcuomHtn  (soo  Ijelow), 

Adenomata  (Cystic  Adonoinata  ;  Compound  Ovarian  CyBto).— 
Thtfso  growths,  which  may  occur  in  one  or  both  ovaries,  form  on©  of 
the  mogt  oommoti  and  important  cIa^ma  of  ovnriuii  tumors.  S«>me 
of  tUuir  mout  noteworthy  and  iiiipurlmit  fvatiin<8  depend  upon  tbuirj 
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Pio.  an— DonminEaixT  rv  aimoiMTDim  Ownrm  in  Tsa  Orxta. 
FtomhyiMrplMllocivllsutcurTuii  liiUnia.   Siwelmeii  prqiuni  b]r  Pr.  O.  C  Pwebcfc^ 

tcndt'ucy  tu  thu  formation  of  cy«tK.     It  slioidd  1)«  remen)h«»n.ti,  Ihvv 
ever,  that  the  primary  lesion  ia  a  true  new  formation  of  glandulaFj 
tissue,  and  not,  as  in  the  case  of  most  cyste,  a  tranftformation,  by ! 
tention  or  otherwiw,  of  pn^-existing  atm<rtnreB. 

The  gro\vth  [innianly  consii^t!*  of  a  fibrous  stroma,  in  which  are 
tubular  folliclm  liut-d  witli  cylindrical  (Epithelium.  Or,  tnsome  caws, 
it  consist*  of  pupilliiry  outgrowths  f  n>m  »  fibrous  stroma,  which  are 
covered  wit]i  cylindrical  epithelium. 

Olan/Utlar  Ci/Ht-Adenoma.—Theto  is,  as  above  ststed.  a  i 
tendency,  particularly  in  the  glandular  team  of  adoooma,  to  : 


a  niarked^H 
>  a  (lihita-^H 
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tion  of  tlit>  follicles  by  a  »enii>iluii]  iiuitorLiI,  nn<l  thu  foniintion  of 
cvflta.  There  m«y  Ijo  a  numlwrof  follicles  etjually  diliiUil,  sy  ua  to 
form  a  nttiitbi^r  of  c}'Ht«  of  UKxlcnito  Hi»< ;  or  oiily  u  few  folliclnt  are 
onormoiutly  dilutod  to  form  n  hirg«  muititoaiiar  cyat  with  but  few 
oomparttneuts.  The  walls  of  the  cystn  may  fuse  together  and  be  ab- 
sorbed, HO  aa  to  form  one  large  cyst  di^-ided  l>y  incomplete  septa — «»»- 
localar  cyals.  Tlie  stroma  in  wUich  tlie  follicles  and  cysta  are  eiu* 
bedded  niay  be  largely  developed  or  very  scanty. 
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Fto.  mL-PAnuou  or  Pwiro—m. 
ttBiMitaaM  rram  •  *UnlI«r  imrtb  oa  tbf  MrtM*  of  ihs  oTUf. 

The  walls  of  the  larffor  cysts  are  comp-wi'^l  of  fibn«i»  ti»iuo  which 
is  denne  in  Uie  outer  layers,  more  cellular  in  tbo  inner,  upon  which 
the  epithelium  U  pIiuxM).  Thny  may  bo  thin  and  mcmbraaous,  or  we 
find  dev)'Ii>|n-il  on  thi-ir  iiittinml  surfiioet*  an  intracystic  (frowth  oom- 
poNtKl  of  a  (ibriHis  8tninm  mid  tubiihir  f.ilIifli-A  These  seoDodary 
follicles  may  abut  be  filled  with  fluid  and  form  larger  and  mnaller 
cyst*.  The  intracystic  growlbs  may  be  so  Inrfco  »n  la  fill  up  the 
original  cysts.  Sometimes  thf  intracystic  growth  pn.w.'nt«  \i'ry  littto 
dilatation  of  ita  follicles,  so  that  the  entire  tumor  has  moru  th«  cba- 
rafiter  of  n  )«olid  growth  tlian  of  a  tysL 


COS 
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The  <^liinlricj»l  epithpliimi  lining  the  cysts  nsually  forms  a  single 
layer  (Fi^;.  '^hu),  but,  owing  to  tlie  iicctuntilntion  of  iluid.  Uio  cults 
may  become  fititloiied  nnd  utrophi<Ki,  or  thi>y  muy  be  fatty  or  desqaa- 
msted.  The  conlonts  of  the  t-ysts  diffwr  oonsidiTHbly  in  difft>rent 
cases,  aiid  even  in  ilifforwnt  cysts  in  the  8ame  case.  They  imiy  in- 
tough  and  ropy,  or  g^'latinous  or  !u,mvu8  ;  traiisparont  and  colorlm^. 
or  yoUow  or  reddi^].  or  rttldisli-bn^wn  ;  or  th*y  may  hw  turbid  and 
colorless,  or  variously  colored — nnl,  brown,  or  chocolate, 

Chfimically  the  cj-st  contents,  when  thick  and  ropy,  contain  mucin 
or  pnralhuiiiin,  and  perhaps  other  \eea  well-knonn  compounds  belong- 
ing to  tiio  fiiinw  class.  It  is  believed  that  the  peculiar  ropy  character 
which  the  fluid  ofti^ii  pofwtwses  is  duo  to  the  paralbumin,  but  the 
chomicut  nature  and  rolationit  of  tlii.t  i«ubstauco  are  still  matters  of 


Fn,  WCi.  ~Cmto  Adisohi  or  Orm. 
nlauitular  form. 

difiputo.  It  is  probable  that  the  contents  of  these  cj-ets  are,  bo  f»r\ 
OB  the  mucin  and  pandbuniiii  uro  coucpruod,  produced  by  a  meta- ' 
morphosis  of  the  prot^iphism  of  the  linini;  cells,  similar  to  that  by 
which  tlie  mucin  is  produced  in  the  mucous  glands  and  in  niitcous 
nieinbranes.  We  fre<iuently  find  the  cylindrical  cells  presenting  th« 
form  of  the  so-ojiUed  "  beaker  cells,"  and  in  flome  caj>es  the  irmcoof 
contents  of  the  cywts  aro  8t^N.^n  to  Iw  contiuuous  with  tlie  similar  con- 
tents of  the  beaker  cells.  It  is  probable  tlmt  much  of  the  Suid  con- 
tents of  tlie  cysts  comes  from  simple  triinsudaticm. 

Wionef  fipitMlIy  the  contents  of  these  cysts  present  abo  cfaisitU'rable 
variation.  Wo  may  find  almost  no  fitructural  elements ;  or  tbeie 
may  i>e  red  blood  cells  in  variable  titiantity,  and  pus  cells  in  various 
stages  of  gr,'mular  or  fatty  degeneration  or  of  diontegration,  ku  t^§t 
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variously  shnpeil  fragtneats  of  the  cells  appear.  Then  wo  may  find 
cylindrical,  ur  flii(U'ti«d,  or  polyliwiral  et'ILt,  oitlior  woll  preserved^ 
swollen,  or  in  a  «Uito  of  fntty  di-yoiivnitioii  (Fig.  *8I),  or  wa  may 
find  fragmontfl  of  tli»M  vuUs.  It  in  ihimti  vurious  fomis  of  cells,  ofU'n 
more  or  Icett  HwoUon  and  iu  a  condition  of  more  or  less  well-markud 


fw.  Ml.— Ccua  nun  Omiuii*  or  is  Otakub  Onr  la  A  U>aitia>  <ir  Fattt  tmBaairwK. 

fffanular  and  fatty  de^neration,  wbicb  have  been  con&idered  cba- 
nictoriiitio  of  the  ovarian  cysts  and  ara  sometimea  called  DrysdaUfa 
corpiutcles.  While,  however,  thoy  are  of  frequent  occurrenoo  under 
tluwe  ci>nditioni4,  thoy  itro  by  no  means  patbot^nonioiiio,  ranco  wo  find 
tlioin  in  tlio  coiitcnbi  of  various  kintbt  of  cyi4t««  and  cavities  whore  the 
oellit  uro  undenting  degonuratjon.     In  addition  to  tlio  above  Htruc- 


L 


no.  m-Cnnu  AtaaoHA  or  Otabt  (PKpiUuT  (s«m>. 

Inral  etenumts  w«  nuiy  find  free  fat  droplets,  cholestsrin  crystals, 
pi^mont  granules,  and  more  or  IcM  granular  dotritos.  The  matoriiU 
filling  thi'MO  cyuts  in  sometimeii  called  colloid,  and  tlio  cysta  are  fre- 
qnently  called  colloid  cysts ;  but  w©  boUovo  that  the  jiIjovo  view  of 
their  nature  is  tlie  correct  one. 

Numerous  secondary  cbangM  are  liable  to  occur  in  these  cysts. 


THB  OROAjrs  OP  OENRRATIOS, 

The  cells  may  become  fattj-  and  i-vl  off.  so  that  w©  may  fiml  in  some 
parts  oiily  a  conuective-lissue,  wall.     The  walls  may  atrophy,  may' 
becomo  infiltrated  with  salts  of  lime,  or  contain  conccutricaUy  lamvl. 
latod  lime  concretions.     Inflammatory  phfingiis  m;iy  occur  in  tboiii. ' 
Them  may  be  a  suppurative  iiiHamtniilion  of  the  wails  loading  to] 
the  formation  of  absceaeoe,  or  pus  may  be  minglwl  \vith  the  cystl 
contontu ;  tho  epitbolium  maybe  exfoliated  and  graniilutioa  tuvnuo] 
may  form  in  the  walls.     Chronic  inflammation  may  lead  to  comiiiUT- j 
able  til ickemng  of  the  walls  and  to  adhcifions  with  ni-ighboring^  part^l 
Hfemorrhagt's,  sometiinoH  very  oirten.sivo,  may  occur  in  ioflammation. 
or  as  the  rostitt  of  other  disturbances  of  the  circulation,  m  thai  some 
of  thu  cj*8ts  miiy  \m  tilled  with  blood.     luHammatory  xoftening.  gan-J 
grene,  etc.,  of  tlie  walls  may  load  to  perforation,  so  that  the  ooateots 


Wm.  m.— Knoma  F«Ru.mit  Cm*  or  mi  OKmrrH,  sKaanAm  to  a  Kun-tM  QacnrrH  u  -rtM 

OVtKt. 

Tbe  papniarr  ouitmivtbi  are  thenuelTca  bccomlnic  koRrnrd  al  their  omuiMt  fnrml«<  i 
fili7<T*t*-   I>niwnfromipei:liDBDl<uuicdbr  Dr.O.  C  Fiwborn. 

of  tho  cysts  may  be  disehsirgeJ  into  the  iwritoncal  cavity,  or.  in 
virtue  of  adhesion);,  into  the  bladder,  vagina,  or  rectum.  Carcinoma 
may  be  developed  from  tho  epithelium  of  tho  cysts.  SimMi  tbew 
cysts  sometimes  roach  a  very  larj^-  eize.  they  may  pru<Iuce  thegroat«8t 
variety  of  disturbances  in  the  abdoraimtl  cavity,  which  need  not 
niitmieratfld  here. 

They  probably  originate  in  the  ghindtilar  epitheliimi  of  tho  o\ 
either  before  or  after  tho  formation  of  the  Griuifian  ftilliolos.' 

'  For  more  cxieuiled  dcacrlplioua  of  the  cyst  niieDumau  of  Ili«  ervfe*  aee  Wat- 
deyrr,  "Die  eiHllitlUlen  EiiTBlOckigtKihwQUlF."  Arcliiv  frir  aj^DAkologic.  Bd.  I., 
Heft  9,  pp.  S52-S11.  19>0.  AI«o  iTlcbi,  "  [Inixtbiii^U  ili-r  piithalogucben  Anatomte." 
rSerM  UeruruDg,  p.  TUB,  1ST3.  Poui,  "  TrcaUso  on  Oynscolosr."  odiUd  by  Brook* 
n.  Wella.  M.D..  18S3. 
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papillary  C gat-Adenoma. — This  fonn  cf  cy«t-)Mienoin»  wa« 
formerly  regurdixl  as  but  u  variety  of  the  fonn  abovo  tleecnbod — a 
variety  cbaraclerized  by  papillary  outgrowtlia  in  cauliflower-like 
tufts  from  the  walls  ^  the  cyBt»,  wiiicli  often  in  large  degree  fUl  the 
cy»t  spaces  (t^K-  ^i^'^)-  Thor©  Hp}^fear!«,  however,  to  be  sufficient  evi- 
dence, IkiUi  nnntomicftl  and  cltnicAl,  to  justify  tlw  Hejiaration  of  the 
papilUiry  from  the  gltiiidiilar  form  of  cy8t-Hdi>iiouin. 

The  [uipillary  cyHt-udenoinatA  uru  not,  iw  u  rule,  an  lui^  lut  the 
glandular  form.  The  fysts  are  fewer  and  they  do  not  contjun  colloid 
materiaL     The  papiliury  outgrowthx  often  break  through  the  cy«t 


Fn  «4.  -AncKi  a««ooai  tat  tv>  0v*Ht. 
9pKtmKn  laaa*d  b;  Dr  O.  O- 1 


walls,  and  may  be  transplunted  to  the  peritonefll  or  other  surf  aom  in 
the  form  of  multiple  cyHtic  or  papillary  tumors  [Vig.  2H3).  The 
papillffi  and  cyst  walls  may  b«  lin«i  by  cylindrical  aod  often  by  cil- 
iated epithelium.  They  may  devel<^  from  the  follicular  or  germinal 
epitheliiini,  and  probably,  according  to  Williams,  fiometiiDeB  from 
tlte  tubultir  vpithi*ltum.  ' 

Cy«1-adenomata  of  the  ovary  may,  through  an  unuimal  prnlif»r»' 


<  WUtbrnt*.  "OaQtribuilotialAthe  nbtoc«nrrf>arili«  Pkpillur  CjrBloauita  of  Uta 
Onrf.'  Olvn  lilcnttiire.  ItullMlii  of  Um  Jotiaa  Hopkini  llMphal,  vol.  IL.  No.  18, 
I>K«niher.  IMl. 
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tion  of  llio  epithvlial  ckMs,  inim  such  denai>,  cluwly  {Nicked  c 
ma8Ht:-»  thiit  tho  typo  of  structuro  syems  cliHiiguil.  Siicb  »  cbiiii}^  is 
shown  in  Fig.  'tS4.  in  which,  iu  addition  to  the  excwwive  production 
uf  t-pittivliutn.  thi>  stromn  is  siiroomatoiiii. 

Follicular  Cifits  of  fhe  Orari/. — Tiie  Graafian  follicles  may  be 
diluted  so  aa  to  form  cysts,  Tiii.s  inny  occur  in  onn  or  both  ovarioa, 
and  the  cysts  may  be  siiuill  or  larifo.  »inglo  or  multipl*'.  They  aro 
usually  found  after  iitiildlo  lifo,  but  miiy  occur  during  youth,  cbild- 
hooil,  or  cvon  in  th«  fu^tas.  The  follicles  diluto  from  tho  ncuumula- 
tioii  of  fiuid  within  thi>tn ;  the  ovum  is  destroyed,  the  epithelium 
flattvucd.  The  cantunts  ure  uHually  serous  and  colorless,  hut  may  he 
viscid,  turbid,  purulent,  or  variously  colorod,  red,  yellow,  or  brown. 
The  ovary  may  be  crowded  with  nuniftrous  cysts  of  moderate  sixSi 
whose  adjacent  walls  may  coalesce  and  atrophy,  fonnin^;  oonununi- 
cations  between  them. 

A  variety  of  this  form  of  cyvt  is  formed  by  tbu  dilatiitiou,  either 
with  or  without  tho  hyperplasia  above  described,  of  u  corpus  luteiuiL 
Such  cysts  mwy  coininunicate  with  a  Fallopian  tube. 

Dermoid  Cynta. — These  cysts  may  he  uni-  or  multilocular,  are 
itsually  of  moderate  size,  but  sometimes  becinne  as  lar^  as  a  inan'A 
hi»<l  or  lar^^r.  Their  flbrous  walls  may  lie  titick  or  thin,  and  por- 
tions  of  the  internal  surface  may  prufscnt  more  or  1««3  compiotwly  de- 
volopcil  cutictihir  structures,  such  us  corium,  papilho,  epidermis,  hairs 
and  hfiir  follicles,  suhacuuus  glands,  etc  The  cavity  may  contain  a 
thick,  whitish,  greasy  material  composed  of  tlatteued  epitlielium,  fat, 
or  cholesterin  crystals.  Or  the  cavity  or  walls  may  contain  niassef 
of  irre^larly  formed  hair,  teeth,  hone,  cartilage,  striated  musulv, 
and  nerve  fibres  and  cells.  Such  growths,  which  aro  doubtless  of 
embrytmal  orijpn,  n\ny  exist  for  many  yc^ars  without  cfUL-sing  incon- 
venience ;  hut  inllaniruit.lory  cliungi<4  may  occur  iu  thorn,  leading  to 
adhesions  and  perforations  into  adjacent  oi^ans.  They  may  form 
the  nidus  for  the  development  of  carcinoma,  or  they  may  caicify. 

In  addition  to  tlie  aluve-deacribed  adenoid,  dermoid,  and  simple 
follicular  cysts,  there  are  a  number  of  composite  forms  of  not  infre- 
quent occurrence.  Tluut,  in  ciiunection  with  dermoid  cysts  or  sepa- 
rately, we  find  lai^r  and  smaller  c>'!<ts  lined  with  ciliated  epithe- 
lium. Then  thi^ro  are  si.'vcnil  ciiscs  iK'-scrihcd  of  cysts  which  i>artalce 
of  the  characters  of  both  adenoid  and  dermoid  cysts.  Such  cysta 
may  be  multilooular  and  be  lined  with  flattened,  cylin<Irical.  w 
ciliated  epithelium,  and  may  contain  epidermal  cells;,  ohole^torla  or 
mucin,  etc. 

Small  cysts,  sumvtiinc«  pediculiitcd,  JHunotiuoeft  not,  of  doubtful 
origin  and  usually  of  nit  special  siguiticancu,  aro  fnxiucntly  found 
growiuj;  from  the  broud  l^ument  near  the  ovary.     The  walls  aro 
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UBoally  veiy  tJun,  lint-cl  with  lliitlonwl  opitbulial  cells,  hocI  the  oon- 
tenta  Beroiis, 

Cgsts  of  the  Parovarium,  lying  between  tli©  periUtaeat  luyers  of 
tlio  broiul  ligament,  are  usually  tuuall,  but  may  be  as  bir^e  as  a  nuui'^ 
head.  They  are  usually  Itiiixl  witb  ciliattxl  ti|Ht]i«liuni,  but  wiuii'o 
timeit  with  tlalt<.'iioii  uoii-ciliitto<l  collts.  Tbo  oont«Dt8  niay  bo  uvruus, 
or  may  be  thick  and  ooutuiii  mucin  Hnd  ptLralbumin. 

THE   FALLOPrAN   TOBE&. 

UALFOKMATUISS. 

Absence  of  both  tuljcs  wctirswith  absence  of  tho  utcruH.  One 
tube  raiiy  bo  alwout,  with  iirrostej  dovelopment  of  the  coirespondirijf 


tta.  aOi.— Btmm  KuracL 
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side  of  tho  uterus.  Both  tubus  may  he  imperfectly  de^'vJoped  ;  either 
of  their  oudii  may  be  closed  ;  they  may  be  inserted  into  the  uterus  at 
an  abnormal  place ;  they  may  terminate  in  two  or  three  abdominal 
ostia. 

CHANOKS  IN   PUHITIOX   AXtt  SIZK. 

Tim  Fallopian  tubes  may  piirlioipnte  in  the  various  malpositions 
of  tho  uterus  and  ovaries ;  hut  they  are  luost  frwjuently  (lispla<*il  by 
tbe  contraction  of  adhesions  formetl  in  |)orinietritic  and  periovarial 
tnl1ammationi<. 

Tho  lumen  of  tho  tube  mity  bu  |Mu-tially  or  cuiiiplot«ly  cIoMud  as 
the  reeult  of  inflammation  of  tbe  mucous  mombmoo  ;  of  i>eritoiiiti» 
about  the  lunbriatod  extremity ;  of  tumuns  or  inJdammutioa  of  thu 


614 


TUB  OKOAMS  OF  (IBKItUATtUN. 


tube  \s  stiW  intact.     Haimorrliago  into  the  eac  may  occur  before  it 
rupture. 

In  rare  canen  deHtli  (I(x>s  nut  tiiku  pltwu  aud  the  futtua  in  tihut  in] 
by  a(lb«6ioti»  and  false  meuibran«».  Thutnnbrj'o  souti  dies.  In 
vorable  cases  there  ia  a  slow  absorption  of  the  soft  parts  of  the  fas- 1 
tufl,  the  bones  are  separated  and  left  emlKMlded  in  a  mass  of  flbron» 
tijst*U(},  fat,  cholosterin.  and  pif^ment ;  or  the  foitiiH  retains  itA  shajM 
and  bocoin«it  rniininiified,  and  may  then  be  encrusted  with  llio  Kulbt 
of  hmc. 

In  ^nEtivomble  cases  degi>n«nttion  and  ^uu^^mo  of  tho  ftetua  tako' 
place  rapidly,  with  inflammation  and  suppuration  of  the  surround- 
ing tissues.  There  may  bo  perforation  and  escape  of  the  bmken- 
down  fcetuH  through  the  rectum,  vagina,  bladder,  or  abdoiuiujtl  ivnil. 
The  pntienl  may  diu  from  peritonitis  or  exbaustian,  or  xa»y  rDcorerl 
after  the  e^'jiiio  of  the  fiL-tus. 

In  sumu  iMUL-s  tho  ftutus  may  escape  tbrouf^hunipturoef  thetub»j 
into  the  space  between  the  folds  of  the  broiwl  ligament. 

Tubo-abdominitl  J'nynancy  is  prtxluced  by  tho  der^o[ntu»t  of' 
the  ovum  in  the  fimbriated  extremity  of  the  Fallopian  tube.     Adbe- 
sions  are  formed,  so  that  the  fcetusis  partly  in  the  end  of  the  tube  and 
jMirtly  in  the  alKlomen. 

Interstitiul  Pregaancg. — Tlio  ovum  in  th«ite  cnses  ia  arrested 
and  dcivclopotl  in  the  portion  of  tlie  tiilio  which  pasiies  through  the  j 
wjill  of  tho  utvruH. 

Abdominal   Pre^naucif. — Tho  ovum,  after  escainng  from   tlie] 
ovary,  does  not  enter  the  FiUlopian  tube,  but  becomes  fixed  to  (h# 
]»eritoneum,  usually  at  some  part  near  the  ovary.     It  is  surrounded 
by  tJiickened  peritoneum  and  dovelo|»  in  that  position. 

Outtrian  Pregnanci/.—Tlm  existence  of  this  form  of  pre^nancyis 
doubtful  and  difiicuit  to  prove,  but  there  are  iwino  cases  in  which  it 
ao&ms  pmbiiblc  that  tho  ^>viim  «K-velops  in  it«)  tiniafian  folbcle.  Thei 
placenta  may  be  titUiclKHl  to  the  tube  or  to  the  ubdomtnul  wall. 

In  all  fonns  of  extra-uterine  pre^fnancy  the  uterus  becomes 
larged  and  a  sort  o£  decidua  is  formed  on  its  internal  surfaoa. 


LKSIONS  OF  THE  PLACENTA. 

Aflide  from  the  variations  from  the  normal  in' size,  shape,  «nd] 
sitioD,  for  a  description  of  wliich  we  refer  to  the  works  on  obstet-j 
ri(«,  we  may  briefly  mention  here  some  of  the  more  importjtnt  struc 
tural  changes  which  tho  placenta  may  undergo. 

Htemorrhagif. — This  may  occur  either  on  the  mnternal surfiice  iai 
tho  decidiui ;  or  between  the  fut'ttiL  surface  and  the  membranes  :  or  in 
the  substance  of  the  placenta,     The  latter  form  of  hsBmorrha^  con* 
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stitutes  the  true  placental  apoplexy.  Thiti  may  occur  an  th»  result 
of  rupture  of  a  pliicontjil  »tnus.  The  pliicental  tissue  ix  crowded 
njinrt,  and  a  blixxi  dot,  often  inliltrHting  tlie  pareucbyma,  ia  formed. 
Thia  may  lead  to  abortion,  or  the  blood  may  under^  diaJnu^ration 
and  iil«*orj»lii)ii  and  ita  place  be  ocrnpied  by  a  cicatrix.  The  plitcen> 
till  tiH»uo  ill  Jia  viriiiity  may  tindiTgi>  fatty  degeneration.  ITmler 
other  conditions,  without  evidence  of  nipliire  of  tho  vetwe'lst,  tlio  phi- 
cental  tissue  mfiy  become  infiltnitetl  with  blood  in  the  fomi  of  nn  in- 
farction. In  this,  degenerative  changes  tdmihtr  to  the  ttbovo  may  oc- 
cur, lojiding  t<>  fibmuH  induration  of  the  placenta. 

Tho  si>-aiIKil  '■  wliite  infarclionn''  of  the  plaoe-nta  appear  to  l»e al- 
tered thrombi  in  thu  mtit«rnal  bloixt  spncus.  Thoy  consist  of  himvl- 
lated  or  homogeneotis  or  fihrillar  Qhrin,  and  form  important  Utrgcr 
and  flnialler  yellowish-white  or  reddish,  irregular  niasseH,  and  nppvar 
to  be  of  pathological  significance  only  when  they  occur  early  or  are 
of  gr«at  extent. 

tSPI.AUMATIOX  (PLACKNTITIS). 

Bttppurafive  Inftauimation  of  the  phtcenta.  with  the  formation 
of  ahscesaes,  ia  of  rare  occurrence  aa  tlie  result  of  injury. 

Chronic  Indurative  Inftammafion  of  tlie  plaoenta  may  result 
in  the  formation  of  circnniscribed  mati^M?}!  of  ct^'lliihtr  and  Iuom-,  or 
denso  and  cicatricijtl,  connective  Hmsux,  or  in  a  difTtisu  formation  of 
oounoctivu  tiwiuo,  which  may  lutorfcro  with  the  nutrition  of  the  fcBtus 
and  cauite  abortion.  The  now-formed  connective  tissue  may  undergo 
fatty  degeneration  or  cftlcifiuarion. 

In  another  claas  of  canen  tlio  new  oonnootive  tiattuo  ia  foriiH<d 
mainly  in  th^  walls  of  Um»  v<!«tol»,  particularly  Ibo  nrterii'S.  This 
may  occur  in  cinnnn^-ritK-d  {K>rtion»  of  the  Tiwrrrln,  leading  to  noduUir 
growths  around  the  arturies,  or  it  may  occur  extensively  along  the 
various  ramih«itions  of  the  veOHels,  converting  tliem  into  thick 
fibrous  cords.  The  change  Is  primarily  in  the  a<)vi>ntitia,  but  all  llh? 
coats  of  the  vessel  m.iy  become  iuvolvetl.  leailing  to  mort^  or  Ii-m 
complete  obliteration  of  the  hi  men. 

Various  prolifomtivv  ami  indurative  changes  in  the  pbkoeota  may 
occur  aa  tlie  result  of  syphilitic  iufectiou. 

DBOeXEBATIONS. 

Fatty  and  amyloid  degeneration  and  cjilt-itiaUiun  of  tim  jiUcental 
tiEsue  are  of  not  infrei|Ufjit  cwcurreocw. 

Cysts  of  tlio  plMNiiita  are  of  oooaalunal  oomirreuoe :  Uiuir  origin  is 
in  most  coin-a  olMCure. ' 


•8m  AMfiUI.  Arcfa.  far  a/iilka1o«fe.  II<L  II..  |>.  Mt.    AiwwBorfM.  UiU..  »d. 
XT.,  p.  Stt.    a^ntUr.  ■•  Die  MwnKMiaia  PUoonU,"  190. 
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Fragments  of  plaoonta  remaining  in  the  iiienis  after  dolivery^^ 
servo  as  a  iiiiitis  for  a  1i1ch>i1  iliniinlnin,  or  thev  maj'  undergo  proUfe 
ation,  Uius  cumpromising  tho  Htcrino  stniotiirea. 

An  hypertrophy  of  tlio  villi  of  tlie  chorion  mny  pve  rise  to  tl; 
fibrous  (ftriictHrcs  known  an  Jibro'ts  moles.  When  to  the  fihrvm 
chiiiigo  raticoutt  (iugt^iiomtion  U  added  tiio  tUKaXlcd  hydatid  mote 
4iro  fonned. 

THE   MAMMA. 
MALPX^>RUATIOK». 

jVIjmmk'o  of  both  maiuiiiw  in  only  found  iu  connection  with  othe^ 
marked  iiialfurmutiuii». 

-  Absence  of  one  mnnima  lias  been  observed  in  a  few  caM».s  will 
and  without  defective  development  of  the  corresponding  half  of  die 
thoEax. 

Absonw  of  one  or  of  both  ni])pW  is  more  common. 

^rrest  of  development  of  the  niamtnio  is  found  in  coimection  wit 
afroint  of  duvelopnieut  of  the  urgiiiiD  of  generation,  and,  to  a  le 
degree,  alone. 

Supernumerary  mammGe  and  nipplee  hare  been  obaervod  in 
number  of  cases.     The  glands  may  all  secrete  milk  during  luotatioD 

']Vk>  enrly  development  of  the  mamnuc  is  si>metimes  found 
young  children  in  connection  wiUi  abnormal  development  of 
organs  of  generation. 

ILfCMORKUAQE. 

In  young  women  who  suffer  from  amenorrhcea  or  dysmenorrhc 
:«nmll  ho^morrhngea  sometimes  occur  in  the  mumime  at  the  time  • 
meuistruutioD,     The  bluod  may  find  its  way  into  tho  milk  dact«  i 
■exude  in  small  quantities  at  the  nipple. 

Contusions  of  the  breast  may  produce  extravasations  of  blood 
the  mammarj'  gUmd  or  the  surrounding  connective  tit«iuo.    This  ma) 
become  altsorbed.  or  may  remain  and  be  surrounded  by  fibrous  tiaao 
or  be  converted  into  cysts. 

DrFLAXUATION. 

During  lactation  the  nipple  in  Iitible  to  become  inflamed  in 
ways,  wliich  maj'  occur  separately  or  be  combined  together. 

1.  The  epidennis  is  rubbed  off  by  nursing,  the  cutis  b«oomee 
flameil  and  converted  into  granulation  tissue  ;  in  tjiis  way  small 
large  ulcers  may  1m>  formed. 

2.  Fii^siireH  arc  formed  at  the  base  of  the  nipple,  which  cxten>! 
completely  through  the  skin,  luid  are  lined  at  the  bottom  with  gtanun 
lation  tissue. 
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3.  Tbore  is  a  diffuse  inflammatiop  of  the  whole  nipple,  which  does 
not.  howovwr,  y;o  on  t«  suppuration.  The  nipple  is  conical,  red, 
swollen,  and  very  puiitful. 

There  is  a  form  of  eczema-liko  inflaninuition  of  the  nipple  and 
ftn?iila  which  tends  to  ulcerate  and  develop  into  cjtrcinuina.  This  in 
known  aH  Pagi'ln  diaeaae,  and  is  believed  by  some  olwwrvers  to  be 
niseoci»tctl  with  coccidia  (see  page  HH)- 

Acute  Inflammation  of  the  Mamma  (MastitJH)  occurs  miwt  fre- 
quently duHiiK  hwtjitioii ;  it  also  occurs  during  pivgnauoy,  and 
occaidomilly  lu  women  who  are  nuithor  pn^riant  mir  nnndng. 


l-f'fJ^i 


Flo.  tfH,  — SiVFVBirm  H^onm  oocituiKa  a  nu  Kax  rmcTMunw  OuamL 
«. nllkdact:  b.  IntcntiilaltlBQB;  r,  dOM  colkctlaiu of  piu.  d,  HfmttMUmUaa  td 
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The  inflammation  may  involve  the  subculaneouA  connectivo  timue, 
the  Bland  it'*elf,  or  the  oonnectivo  tiaauo  between  the  pliind  and  the 
wall  of  the  thorax.  Tho  intlain<^  ti.'>fluca  aro  at  first  congested, 
swollen,  hard,  and  painful  Tb»  infhxmnuttion  muy  stop  at  this  point 
and  n^solution  hike  place,  biit  mon.'  fn?q»n'ntl;'  it  hi  »iii<-ooi'<ded  by 
Kuppumtion.  If  the  inflammation  involves  tiie  Bubcut]tn4.-ous  con- 
DectiTe  tiasne  the  ab»ce6S  may  be  iniperfcial  and  kood  open  through 
the  skin.     If  the  gland  is  involved  one  lobole  after  another  may 
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bocome  iiitUmod  (Fi^.  S8<0.  ho  tliftt  Kiict^iw^ive  abecesses  are  forme 
iu  iliffi'rum  paj-t»  o£  tho  (^land.  If  the  connectivo  tissue  t>encath  ibo 
glunil  is  inflante<]  a  deep  abHcesa  of  large  size  ttmy  be  formed,  which 
usually  perfitrat^a  thri>iip;h  tJie  skin,  but  BOtaetdnioH  inlo  11m>  pleural 
cavity.  In  t>oth  these  latter  forma  of  absceM  thcru  i.s  apt  lo  lie  oe- 
<:romft  of  large  poi-tions  of  tiwue.  Tliefle  aksCMBM  may  cictitruce.  < 
they  may  pii-^t  into  a  clininio  condition  ami  remain  an  »itppurutiii^, 
liittulous  ti'iu'ls  for  n  long  titno.  Suppurative  mustitia  is  usually  due 
to  tho  pruscnce  of  Streptijcoccus  and  Staphylococcus  pyogenea. 

In  new-bom  children  there  is  often  a  painful  swelling  of  the 
breafita,  which  usually  8ul>sides  in  a  few  day«i,  but  may  go  oa  to 
suppuration. 

kpidt^ntic  iHirotili^  ii  sometimoH  complicated  by  mastitis. 

Chronic  InJlummatioH  of  th«  interstitial  4.v)imi>etive  tissue  of  the 


no.  W.— Cmunno  iKFuaMJinw  or  Himkur  Ojub. 

mammary  gland  may  nwult  in  the  formation  of  dense  oomiectiv»| 
tissue  (Fig.  287).  with  or  without  cystic  dilatation  of  the  milk  dncta  ' 
and  atrophy  of  the  glimdular  elements.     Acute  exudative  inflamma- 
tion may  occur  in  a  ghuid  which  is*  tiio  8e«t  of  chronic  inflammatiou,  i 
an<l  aliwosses  may  be  formed. 

Et'/A-nia  8ometrim»>a  affects  the  skin  of  the  nipple.     Attention  hati 
lately  boeu  dniwn  to  tlie  relationship  between  this  inflamiimtiua  am) 
carcinoma  of  the  nipple,  for  tJie  two  are  frequently  asMociated.     It  is 
possible  tliat  the  eczema  may  load  to  the  subsequent  development  of 
tho  cnrciiioma, 

Tnherculnr  Iitfinmmation  of  the  mammary  gland  and  its  excre-^ 
tory  ducts  i»  of  occasional  occurrence.     It  may  manifest  itxelf  i 
form  of  miliary  tuborck-e.  hu^r  and  smaller  cbwsy  nuuwos  > 
formed  tissue,  or  cold  ahscHSBes. 


IIS  excre-      I 
Melf  inth^l 
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Syphilitic  ulcere  may  occur  in  the  nipple  either  as  primary  cttan- 
Or  a»  miicouH  ]Mit«hea.     Qummy  tumors  have  been  observed  in 
'  itte  luunimi. 


TUMORS. 


There  may  be  a  generat  hypertrophy  of  one  or  both  brwiatR. 
This  is  usually  fouud  in  youug,  uuiuorried  women,  but  somotimcti  in 


CWw  wc«k>Bol«nMlltdi»MwMfcpolyp*mBire*rUifc 

Advanced  life.     There  is  an  increnM>  in  nil  the  elemontit  of  the  sland, 
both  the  glaiulular  and  thu  ixiiUK'^'tivi^-tisi^iie. 

CyaU  of  tiio  inaimna  seem  to  bo  for  the  moc«t  part  retention  cysts, 
formed  I>y  tlie  dilatation  of  the  glandttUr  duct.<«  or  ai'ini.  During 
lacUition  Kuch  retention  cyxts  are  »>iii*-timi's  fi)rin<.-d,  and  tlivn  con- 
tain milk.  Tliey  may  ronrh  nn  enormous  size^  At  othLT  tinuM  re- 
tunliun  cysta  are  formed  containing  serous  or  viscid,  bruwnUli  fluid. 
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wliich  often  exudes  thrimgli  tin;  riipplo.  These  cysts  may  be  larRO^ 
siiuUl,  sangio  or  iiiuUijilij,  Theiw  is  usually  at  tlie  sanie  time 
growth  and  iiidunitiuii  of  tho  connectivo  tissue  of  the  glan<l.  In 
tsorae  ca^^s  thctra  iir«  polypoid  outgruwtlis  of  cwnnix^tivii  ti!<.-<iK<  from 
the  wall  of  tho  cj'st.  These  c^-uls  are  not  to  be  coiifoundi^il  with  the 
cysts  which  are  developed  with  the  iDtracaoalicuhir  tumont,  of  which 
we  shall  Bpeak  beloxv. 

Fibroma. — Ciiviurnscribed  tumors  oompoaod  of  connective  tisane 
are  Bomelimi.!S  fotiiid  iu  tho  brLtutt.  Thoy  aro  dense  and  bard,  and 
may  oncluse  in  them  »omo  of  the  gland  dtiutti  niid  acini. 

Jntracanalicutar  Fibroma. — These  tumors  aro  foniie<l  by  a  dif- 
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fuse  growth  of  connective  tissue,  a  dilatation  of  the  milk  ductM.  and  > 
a  growth  of  polyimid  fibrous  tumors  from  the  walls  of  the  diicbi  into 
tlioir  cavities,     Tlie  glaiidular  acini  may  be  atrophieil,  or  enlarged, 
orcystio.     A  section  of  such  a  tumor  looks  like  a  solid  massof  Bbroux 
tissue.  di\-ideii  by  cU'fts  and  fiKsiirtwt  linoil  ^vith  cyiindrii:al  or  cuboidal 
epithelium  (Pig,  SS-S).  or  coutiiiniiig  cysts  into  wiilch  project  [wly- 
poid  fibrous  otttgrowtha     Thette  tumor*  grow  slowly,  but  if  left  t*^ 
themselves  may  reach  an  enormous  size.     The  Mkin  over  them  may ' 
nlcerate  and  the  tumor  project  through  the  opening  in  fuiigoiu , 
marten. 

J'flricanalicuUtr  Fibroma. — Sometimes  the  new  connective  tissoo  I 
forma  a  more  or  Icmi  thick  cylindrical  invciitmont  of  tlie  duct  with* 
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out  growing  into  its  lumen.     This  fomuition,  whicli  is  shown  iii  Fig. 
289,  is  sometiraes  called  pericanalictthir  filn-oma. 

Mijxoma. — ThiH  form  of  tumor  tn«y  occur  aa  a  circimiHcribed 
grotrlli  ropliU'iiig  jmrt  of  Iho  nuuiiinii,  or  it  may  bo  developed  in  the 
t<AinQ  way  oa  the  iritriicimjilii'uliir  filiromiitfi.  It  is  not  uncommon  iu 
theiie  intrucHDuliculur  tumuns  to  find  u  ouml>)iiatian  of  Qbroua,  mo- 
couB,  and  sarcomBtoim  tisauo  in  tho  khiuo  tumor. 

Chondroma  is  a  very  rare  form  of  tumor  in  the  mamma.  A  fow 
cases  linve  iMivn  dctcritfetl  in  whic^h  it  was  C(>mbiued  with  c-arc'inoina, 

Adenoma.' — Tmnont  compoi*i<d  of  ghmdular  acini,  and  ducts  mir- 
roundt-d  l»y  i-oiiiKi-tivo  t!»e«i\«rMof  fri-iiuviittH-j'um'uw  in  the  mam- 
ma (Fig.  liH,  pH^  3'>3).  They  aro  eitlRT  nin^lo  or  mnltipK-,  of  sev- 
eral nmy  be  developed  succesavely  in  the  same  braaiit.  They  grow 
at  first  slowly,  afterward  more  rapidly.  Their  structure  may  ha 
further  ci>niplicated  by  tho  dilatation  of  one  or  more  of  the  duc1« 
which  coiiifKise  the  Imiior  int(>  cyst-*,  and  the  ingrowth  of  connective 
ti^uo  fnjin  the  walls  of  thej«»  <;,'i-i«li*. 

Snixoma. — Thin  form  of  growth  may  Ik*  (li'Vi-Iopt-d  n»  a  circum* 
)k.'ril)c(l  tumor  of  imia!l  or  hirgi*  itizo.  Ite  )H(seuu-nt  )<ulMtauci^  is*  tltat 
of  coimcctivo  or  of  mucous  tiiisue,  aud  may  hv  scanty  or  ahundiuit. 
The  oelU  are  spheroidal,  fusiform,  branched,  or  polygonal.  These 
tumors  may  simply  n'place  the  gland  ;  or  glandular  acini  and  ducts 
may  be  endost-d  within  them  ;  or  tl»'**ft  dunls  an<l  acini  may  Id*  di- 
lated so  aa  to  form  cysta  ;  or  tliure  may  b©  a  new  growth  of  the  gland 
tissue  so  as  to  form  an  aduno-ttaroonui. 

In  otlmr  C3iHi-»«  thu  sarcoma  takes  the  introcunalicular  fonn. 
There  is  a  diffuse  growth  of  sarcomatous  tissue,  a  dilatation  of  milk 
<Iucts.  an<l  an  outgro(vth  of  sarcomatous  tissue  from  tho  walls  of  the 
dilated  tlucts  into  their  cavities*.  Thf'f<e  tumors  often  n>ach  an  enor- 
mous size,  aud  there  is  a]it  to  U)  ulceration  of  tlio  skin  over  them. 

C'arcinowa  of  the  mamma  is  mot^t  common  in  women  between 
the  ages  of  tliirty-fiv«  and  fifty-fivo,  but  it  sometimes  occur*  in 
women  not  over  twenty  yean*  t)ld.  iiiid  s'lmctitues  in  old  [terjionfl.  It 
occui-s  in  either  hrciist,  in  the  right  rather  more  frequently  than  in 
the  left,  hut  M^inetimee  in  both.  The  growth  begins  more  frequently 
at  the  iM-riphcni-  of  tho  gland  than  at  its  c<'ntn\  and  more  fre<|»ently 
iu  tho  iipjMjr  edge  of  tho  gland  than  in  any  other  |>lmN^ 

The  growth  most  frecjuently  Itegins  as  a  xmall.  circumscribed 
nodule,  which  enlarges  and  involves  more  and  more  of  the  breast: 
sometimes,  however,  it  is  <liffu?M)  from  the  first,  and  sometimes  it  be- 
gins in  the  nipjilo. 

tt  may  infiltrate  the  adjacent  tiasueH  and  the  ludllary  and  cervical 
glands,  ami  fonn  metastatic  tumors  in  dJlForvnt  {iHrts  of  the  body. 

There  are  sevend  different  anattjinicnl  fonns  of  the  growth  : 
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THE  OROAKS  OF  ORVERATIOK. 


1.  Those  in  wliicli  tlio  i-pithfliid  elemi'Uts  pn>ponilernt€>.  (he  sfS 
or  su-calleci  medatlary  carcinom<tta. 

2.  Those  in  ivhit-Ii  both  the  «>niM»ctive-tiMue  stroma  and  tl 
^4Uielial  i-eUs  are  promiiiciiDy  <l<'Vi*loi>c<I,  the  rells  Ijiiig  in  weil- 
defioect  larj^er  and  hdijiIIi.t  irregular-shaped  spju-os,  m  that  llw  »unV' 
Intioii  of  g;lnii(l  ticitue  is  tolcrahly  close.    Theso  are  called  c<trcinomn 

S.  The  tumors  in  which  tho  cunowtive-tissHe  dtroma  preponder- 
ates. giWng  the  tumor  it^  hard,  d«u»e  rhamcter.  This  is  the  carci- 
noma /ibrosum,  nr  scirrhous. 

(ViUoid  can-iuoiiui  nf   tlit-  inaniinn  i»  raw.     Various  (MMXindary 
chaii^'M  limy  occur  in  these  tuniorM,  »iirh  h»  hare  hocn  de«cri)MMl  inj 
the  section  on  Tumors, 

In  any  of  these  forms  of  cancer  there  may  Ije  cyatic  dilatutioiu)  i 
the  illicit  atui  Hcini. 

KcsiiU'M  Ihc  prininvy  Ciircinonuita  of  the  mamma,  secondary 
cinuninta  aro  met  with  in  rare  eii!<eiii. 


MALE  OENEUATrVE  ORGANa 


THK   PENIS. 


UALFOKMATIOKS. 

Entire  absence  of  the  penis  is  met  with  in  connection  with  | 
deflect*  of  devplo]inient  of  the  ifst  of  the  Imdy. 

Ahwiice    of   llie  i>enirt.  with   jirujier  development    of  the  otherj 
orgaun  of  generutioi).  in  vniif.     T)ie  uretlira  then  usually  opens  int 
the  rectum. 

An  almonnally  timall  penis  is  found,  with  absence  or  arr(Mtcdd« 
velopnient  of  tlie  testicles. 

Absence  or  a  rudimentary  form  of  the  prepuce  haa  been  obserTLJI^ 
in  a  number  of  Cfi8e«.     Congenital  phimosis  is  also  not  infrwiuent. 

llypiKspaditt  com^ists  in  an  arrest  of  development  of  the  penis 
and  scrotum.  In  its  highest  dogive  the  {kmiis  is  utie-lialf  to  one  inch 
lung,  the  glans  ]>entH  small  sind  resembling  u  clitoris.  On  the  lower 
(ride  of  the  p<'uis  is  a  deep  cleft  lined  with  mucous  membrane.  Ititn 
this  cleft  the  urethra  oi)ens  at  the  riKitofthe  penis.  The  scrotum 
remains  iicpanitcd  iiitt^i  two  hidves.  resembling  labia  inajora.  T1h> 
testtw  descend  into  their  proper  position  on  each  side  or  remain  in 
the  alMhimen.  If  the  testicles  continue  to  develop  normjilly  the  in-, 
di\-idiml  has  the  ai>i)eftrance  and  capacities  of  a  man  :  if  their  de 
velopment  is  arrcstetl  the  individual  is  Hnall  and  has  a  womauiehftii 
pearanue. 
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In  leeaer  graded  of  the  same  matformntion  tlw  two  ImIvm  of  the 
KCrotuin  are  joined  and  the  penis  18  Ini^T,  but  a  part  of  thv  urethra 
remniiiH  i>i»en  as  a  cleft  at  any  point  of  thi*  ]M>niB. 

Epispailids  i»  Kit  opoiiinif  of  the  tirethm  on  the  upper  side  of  tli« 
jieniit.     It  pre»ont«  various  grades  and  forms.. 

Hermnpbrudituni.~^Th\»  in  a  union  of  two  n^xnii  in  Iho  Kanio 
person,  the  t«st  of  wliioh  is  the  pn^si^noe  of  th<r  aocn*ting  orjiOtiis,  Ihi' 
ovarios  and  t(«tirles.  'I'nie  honnnpliroditiKiii  in  ran<,  l>ut  it  dovti 
occur,  whilo  must  of  Uu>  conditions  calU'd  liermMphr<Hliti)un  are  in 
reality  duo  to  varjTiig  mHlfoniuitious  of  tlit>  cxteriud  gonerative 
organs. 

Pseuda-hermaphroditiam. — This  malfomiation  consists  in  an 
abnormal  change  in  the  transition  from  the  foetal  coudttiou  of  the 
[xirts  to  their  fully  deveIo]>e<l  ft>rm.  In  the  male,  normally,  the 
gn-atcT  part  of  MQller's  cjiiial  disai)|>eiirs  and  its  lower  end  forms  tlie 
vc^icula  prostatim.  In  this  malformation  MQlIcr'scnnal  is cliangi^Kl, 
ivs  it  is  in  the  fcnmlc,  into  Palloiiiaii  ml»i*s,  utcruH,  and  vagina,  while 
«t  the  same  timo  the  testes,  cpididynu-s.  v^'siculu^  M>minjiW.  and 
spermatic  cord  are  fonnotl  as  iMiial.  In  the  leswr  degrees  of  tbia 
malformation  we  find,  in  the  place  of  the  vesicida  prostatica,  a  penr* 
shaped  sac  as  largt-  as  a  pigeon's  egg,  with  miLicular  walls  and  an 
epithelial  lining.  This  sac  may  !»  incompletely  divided  into  a  ijlo- 
ni»  and  vagina,  anil  it  o)>ei]s  into  the  un^thra.  In  the  higlicr  gnulM 
w©  find  a  wi'U-fiiriiKHl  vagina  and  litems,  Tlic  iit^^ruit  nmy  or  may 
not  have  FallopiHii  tubc«.  The  tcj<tic!c»  are  usually  retninwl  iti  the 
abdomen  or  inguimd  cunula.  aud  are  unidl.  The  spermatic  ducts 
ran  on  ttie  sitles  of  the  uterus  and  open  into  the  urethra  or  are 
clowd.  The  jieiiis  and  scrotum  ajjpear  bh  in  hypospodiit,  or  arc  well 
fonn«d,  Tlic  api>f!arance  of  the  indixndual  varies  with  the  develop- 
ment of  the  t4-sticles. 

True  fleriiinjihroditixm  may  be  bi^nd.  In  thii*  condition  thoro 
is  bj'puspudiu  ;  a  vagina  and  utoni»  and  a  Fallopiau  tube  and  o\'ur)' 
on  one  side,  and  a  tcaticle  and  ep^^^rmatic  cv>rd  on  the  other. 

In  certain  cases,  which  may  be  called  bilaleral  hvrmaphrodit* 
iaoi,  there  is  a  testicle  on  one  side  and  an  ovary  on  tbe  other,' 

Ejiliirfjemetit  of  the  i)enis  is  Rometimes  ranse<l  by  venous  congeo- 
tion  from  hi^^trt  diMcaw  ;  hy  long>o>ntiniie<ijnastuHiation,  aitamsult 
of  which  the  corpus  cttremostim  nuty  lone  its  ooDtractility  ;  and  in 
rare  cases  by  hypertrophy  of  th*9  slromu  of  tlio  corpus  CAvemumun. 


'For  >  detailed  oonriikratlnci  of  ibematfoniMliaasof  l]i«tiMt«  WoA  ttamie  geae- 
ntive  orfUw cooaiilt £M(,  "  Handbuch  ilor  {■•Uiolojtiicbcn  Aiutorale,"Kiiid  niarcn- 
fiDBt  CMM  of  iMmuplutNlitbni  b;  Bippntr,  Ardi.  f .  Ami.  u.  PhjiM.,  1910,  ud  bj 
i/ii/hunti,  Wien.  mnl.  J*brb.,  18T7. 
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Injury  and  Ifatmorrhage. — Injurimt  to  the  ponis  are  liable  to  1 
give  rise  to  severe  hieinoriliHgo  on  iiwvuint  of  its  ixtciiliiir  vascu- 
lar cliaracter  ;  auppurativo  inliiunimitioti.  gHiigroue,  iiillltntlion  with 
nrine  and  its  coiisBquences,  are  also  liable  t^j  c«Kur,     The  coiitmction» 
of  tho  cicatricial  tissue  by  which  wounds  are  healed  frequently  givir  | 
ri*e  to  various  ilL^torlioii-s  of  tho  orpan  and  not  infrequently  prevent  j 
mbsequent  orectious. 

INFLAMMATION.  ^M 

Halanitif,  inflammation  of  tlio  prepuce,  is  n«ually  produced  '^Sf~ 
gonorrheal  or  by  tu-cninulation*  of  wiii-ymti.  The  skin  is  red  luid 
swoUvn  and  mtiy  ulcerate.  Condyloinatii  may  bo  fonne<l,  and  adhe-  ' 
vionu  between  tlio  prepuce  mid  glans.  The  glans  may  ulo^'mte  and 
the  prepuce  may  be  much  thickened.  If  the  prepuce  is  long  then!  is 
an  inflanmiatory  pbimoHin,  and  the  products  of  inflammation  accu- 
mulate within  tlie  swoUfui  prepuce.  In  some  cases  the  prepuce  be- 
comes gan^rttiious. 

Paraphimnxiit  is  produced  by  the  retraction  of  a  narrow  prepuce 
licbiiid  tbc  glauK,  with  cuusotiucnt  »tricturci  inflammation,  and  somi^  , 
times  gangrene.  I 

Tiijlauinialion  of  the  Corpora  Cntjernosa  may  be  the  resxilt  of 
injury,  nuiy  follow  tistnlie,  may  occur  in  connection  with  iiiftiunnia- 
tion  of  tlie  connective  tissue  of  the  pelvis,  and  niay  lu'cooipauy  the 
iicute  inft!cti(ni8  disejiscs,  such  as  pyajinia,  small-pox,  mejusleM.  ty 
pbu.-!i,  etc.  it  may  n.-!<ult  in  fibrous  indunition  of  portions  of  the  ttir- 
pora  cavernosa  ;  in  rure  cases  iii  absct-Mses  or  diffuse  purulent  inJil- 
tration ;  sometimes  in  gangrene.  Tubercular  inflammation  of  tlie 
pema  has  repeatedly  followed  circumcision  performed  by  uncl«ianiy 
tubercular  peraou.'".  i 

Hifphtlitic  Ulcers  freijuently  occur  on  the  glans  penis  and  pre- 
puce.    The  indurated  chanci-e  is  formed  either  from  nn  excoriation  i 
in  which  a  pustido  i.-t  fomicl  or  from  a  litllo  tuxhdc.     Tlie  pustule 
bri'aks  and  it»  walls  are  iiitiltiiitf^^   with  Kmidl  round  celln.     The 
nodule  softens,  brcjiks  down,  and  forms  tui  ulcer,  erf  which  the  walls  j 
are  inliltratetl  with  cells  in  the  same  way. 

SypIiiUtic  condylomata  are  of  frequent  occurrence  on  tbo  glan,'«.     ' 

Phagedenic  ulcers  occur  and  may  destroy  a  considerable  purt  of 
lbe|K-nis.  Herpes  of  the  prepuce  occurs  in  thefonnof  amnll  vveiclee, 
wliii'h  niity  later  liecoiue  idcijrs.  Ki-j'sii>t>Iat<>iLs  and  fiiruncular  ia- 
flaniuiatiou  sontetimes  involve^)  the  skin  of  the  penis. 

TUMORS. 

Papilloma  is  found  on  tho  prepuce  and  glans  penis.  It  occurs  in 
the  form  of  little  warty  growtlu$,  or  of  composite,  cauliflower  masses. 
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even  as  targe  aa  a  BM.  In  eitht^r  cfu<*^  tho  tttrncture  U  the  aanu! — 
liypertroiibicil  iKipilln)  covercil  witli  (^'piihcliiun.  Hometimen  the  epi- 
theltail  iaycmt  iwootiu'  tliiok  and  horuy,  furraiiig  iaive,  dcn^o  projec- 

Fibronin  diffttsum.  or  el(>phmitia8i»  of  tb«  prepu<.>e,  may  occur. 
leatlinj;  to  inuncuHe  thifkening  of  tbo  Btructun>.  It  couKuts  in  a  dif- 
fusp  growth  of  the  deep  fibrous  tissue  of  the  cutis.  Lipomata. 
angiomata,  circumacribed  Jihroinata,  ajid  Hebaceoua  cysts  may 
occur  in  tlio  ik-iiir,  Cnixiaotiia  of  U«>  pi-iiii*  tisually  occun*  in  the 
form  of  epithvlioumta.  TIh-so  aro  imnst  frifiuout  in  the  i>rfpnr<>  and 
glaiis  peuitk  They  may  hjivo  tho  form  of  flat  ulcura,  or  of  infiltntt- 
iii-;,  ulixinitin^  noilulos.  or  very  frequently  awwino  thi>  fonu  of 
jtHpillary  outgrowths,  which  may  attain  great  azm,  ulcerate,  or  uu- 
dergo  a  variety  of  infiaminatory  changefl.  These  growtlis  may  in- 
volve the  entire  slda  of  tlie  penis ;  they  may  invade  deeper  piirta. 
The  inguinal  glaniU  may  be  invaded.  Diataat  metastases  may  occur, 
but  are  not  fr<v}uent, 

Gbiudulnr  carcinoma  of  the  iwois  i»  not  common.  It  majr  be  w**- 
oiKlwrj-  to  cureiuoina  in  MJiiie  other  part  of  tho  l>ody. 

Cntcificaffon  and  Ossijicatioii  of  th»  conufctivo  titMtie  of  tho 
corpora  cavernosa  sometimes  occur.  Iiarge  and  small  preputial  cal- 
culi are  occasionally  found  between  the  prepuce  and  the  ghms. 
These  may  he  funned  i»  sffu.  may  <-ome  from  the  bladder  or  from 
without,  and  may  later  increatte  in  Mze. 


THE   SCEOTCM. 

The  Hkin  of  the  scrotum  is  subject  to  the  \'arious  forms  of  leeiona 
which  may  occur  in  any  part  of  the  integument. 

Klfphantittsis  of  the  wrotum  coiiKista  in  the  main  of  a  devdop- 
monl  of  new  connwtivo  tissue  frcim  thy  cutin,  which  i.-*  JuMuttlinK-s  ac- 
comiiunied  hydilaliitioaMf  thehiuph  vt-swk,  Thi;  thickeiHHl  ttcrotuin 
KoiuetimvM  foruts  very  largo  tuinont,  often  rough  upon  tho  surface, 
which  may  entirely  co\'er  in  the  penis.  Lijmmuta,  fibromala, 
atherotiiatotis  or  sFbftceuua  cn-sfs,  and  dermoid  cg.fta  ooatainin^; 
hair,  bone,  c^irtilage,  etc.,  are  sometimeH  found.  Occasionally  tbt? 
Hkin  of  the  Hcnituin  is  beset  with  numerous  larger  and  smaller  m\m- 
0"K«i3  ryst«,  which  raii^n  the  surfa»"e  inlo  lillle  globular  or  wart  liki- 
projections,  Kpithfiiinmitit,  in  tliw  form  of  flat  or  |u>pitlnry  idwrat- 
ing  tumors,  are  of  frc(|uea(  occunvnee  atnong  chirauey  vtvwpent. 
and  may  lead  to  extensive  uWrutions  of  the  tuljacout  purbt  and  itt- 
volvemont  of  neighboring  lymph  nodes. 

Dermoids  and  Tertilomata  of  the  ncrotum  are  not  oncommon. 
In  very  rare  cases  tumors  c>.>ntaining  a  considerable  portion  of  a 
fcetal  skeleton  luive  been  found  in  tiie  sciwtum. 
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THE  TESTICLES.  ^^M 

JULFOBMATIOSS.  ^* 

AbH^nce  of  both  te0ticl<>R,  (>ither  with  or  without  ahttence  of  the 
e|»didyme»,  apenimtic  conl.4,  and  vt>tMcuUo  8eminal«>^  iM'tiirs  in  ntr« 
caw?!*.  The  »crotnin  in  only  iadicntoil  or  muy  ooiiUun  ihv  ^■piiiidj-iiM'». 
T)ii<  pi-iiix  if)  small,  and  tlie  iudividuiilM  are  small  uiid  poorly  de- 
veloped. 

In&tea<l  of  being  entirely  wanting,  the  testes  may  be  imperfectly 
developed.  The  indi^ndtials  are  weakly  and  effeminate.  Absenci^ 
of  one  te?<lifli>,  wiili  ln.-idtliy  di'Vulnimiitiit  of  tiie  oilier,  i.s  imire  [nv 
(jneiu.     Tlio  corrospouiUiig  e]iidi<lyniis  and  cord  may  Ix'  ulvwnt  or 

p«!f«'Ut. 

Thp  siKTiniitio  cords  and  vesicube  Beminales  iniiy  be^jsent  or  im- 
perfectly develoi>ed  on  one  or  both  sidot).  wliile  the  tcetee  are  nonnaL 

Either  one  or  both  testicles  may  remain  permanently  in  tlieir 
fcBtal  position,  or  may  not  descent!  into  tJie  scrotum  for  several  years 
after  hirth  {cryptoiTJiisinuii).  Their  descent  may  even  bo  delayed 
niHil  the  thirtieth  year  of  life.  This  condiliim  may  dqx'nd  on  an 
arrest  of  development  in  thu  tester  ur  the  i^bcmacnhtni  testis ;  on 
adlicsions  produced  by  intra- uteri  no  peritouitiu ;  on  narrowing  of  the 
inguinal  canal :  on  narrowing  or  shortening  of  the  vagimil  pnic«!» 
of  the  peritonetmi ;  or  on  abnormal  size  or  position  of  the  ti^ttelo. 
Usually  the  malformation  is  confined  to  one  testicle,  and  then  iit  more 
fre^juent  on  the  left  siile.  Tlie  testicle  is  usually  found  in  the  abdo- 
men close  to  the  mouth  of  tho  ing:uitia]  canal,  or  in  the  inguinal 
cannl  just  below  tho  external  rin^ ;  but  it  may  be  beneath  the  skin 
in  the  perineum,  or  iu  the  crural  canal  with  the  femoral  vessels,  or 
elsewhere.  The  ret^uned  testis  is  usually  not  fully  developed,  or 
undergoes  fatty  or  fibrous  degeneration.  The  retontion  i>f  one  or 
«>ven  of  both  testicles  doi>a  not  pns'lnde  the  p*>s8ibihty  of  procreation. 
Retainetl  tt\itick*s  ai-c  pnine  to  inflammatory  clianges  and  liable  to 
become  tho  av^i  of  malignant  tumort). 

Sometimes,  while  the  testis  is  rettiined,  the  epididymis  and  sper- 
matic cord  descend  into  the  sci-ottun.  In  rare  cjtses  the  position  of 
the  testis  may  l)e  changed  so  that  the  ejiiilidyniis  ami  cord  are  in 
front.  The  existence  of  a  suijernnnjerary  testis  has  been  ai««Tt<-d  in 
some  cases,  but  is  rnthor  loubtf  «I, 

Atmpfiy  of  tho  testicle  may  <x"cur  in  old  Hgvorin  iK'rsonawho 
arc  in  a  condition  of  prenuituru  senility  :  ur  as  the  rvstilt  of  prest<uro 
from  heruiu),  hydrocele,  or  inflammatory  produotK. 

HYDROCEI^. 
Hydrocele  of  the  tunica  vaginalis  conusts  in  an  aoimitilation  of ' 
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im  in  ttio  cavity  of  UiJa  membnme.  It  i*  ustnMy  coaSxwtl  to  one 
It  in  cMii.-R-d  by  acute  or  chronic  inlljuiiinHtion  uf  the  tunica 
lis,  by  varicocele,  or  by  generul  dropsy.  The  i«erum  is  found 
.  or  in  large  quantities  ;  it  is  usually  transparent,  may  contain 
cholesterin,  or  lie  purulent  and  contain  the  pyoj;enic  lta<"teri)t,  or  bo 
nitxetl  wttl)  bli^xl.  The  tnninL  vnginalia  remains  nncbangi^-d,  or  is 
thickened,  or  ooiitjuii:^  phitex  of  Ixjuo.  or  is  citvi-rcd  with  polypuid 
fibroua  botlies  which  fiill  off  and  tiro  found  frc>ii  iu  tlio  cavity  of  the 
sac.  There  may  be  adhesions  between  the  layerH  of  the  titnica  vagi- 
nalii),  and  in  this  way  the  tiui<l  becomes  saccuUted.  The  testis  ia 
poshed  downward  and  backward  ;  it  remains  unchanged  or  is  atro- 
phied. 

Uy<Irocele  of  the  proces»ii«  vaginaliit  coiMi>«tH  in  an  tHx-uiutdation 
of  ecruiit  in  the  ca\-ity  of  the  vagiiud  prooi-«ut  of  the  peritoneum, 
which  reinHin.i  ■>iK'n  after  tbo  doscent  of  tiiu  testicle.  There  are  m>v- 
oral  differviit  varietii-s. 

{(()  Tbo  va^tial  process  ia  entirely  ejien  and  there  is  a  free  com- 
munication with  the  |jeritoiieal  ca\*ity.  The  serum  may  orifi^ate  in 
the  cavity  of  the  peritoneum  or  of  the  vaginal  process,  and  iniKM^ 
freely  fntni  one  to  the  other, 

(b)  Tlio  pnxMJ^iius  vaginalis  is  cloi»ei)  in  Uie  inf^iiial  ouml.  wliilu 
its  lower  portion  is  Bllcd  with  xerum. 

(c)  The  processus  vagiiiHlis  is  eloiwd  about  the  testis  and  the  vis- 
ceral layer  of  the  tunica  vaginalis  is  formed.  The  serum  aci-umu- 
Jates  in  the  upper  part  of  the  vaginal  process  which  communicntca 
with  the  iwritoiirtil  cavitj-. 

(tf)  The  vagiriid  pnxnesa  in  eUmsi  iu  tJie  inguinnl  canal  nud  o^*«r 
the  te!<tis;  tlie  >«entm  accumuhitt^^  «o  na  to  fonu  oito  or  more  sues 
iielwifii  tliciiw  two  {xantM.  Inguimd  hvrnijt  laay  cumplicute  this  form 
of  hydnxrole. 

Hydrocele  of  the  spermatic  conl  consists  in  a  g<?neml  a«detiut  of 
the  cfjunective  tissue  of  the  cord,  or  in  the  devetopntent  of  circum- 
scribed cj'sta  in  tliis  connective  tiswie. 

A  jjecnliiir  fonn  of  liydnxvle  is  protluciil  by  ihe  mvumulntion  of 
wnim  in  ihu  bjic  of  an  ing\iinal  heniia,  fmiii  which  tlte  intestine  has 
beooino  retroctetl. 

SI'KKMATiKKLK. 

Cyirts  containing  s)it;rnLatic  iluid  not  infnN|uenlly  arise  from  the* 
e])idid)-mis  or  from  tJie  rote  testis.  Thitto  sumetimes  nc<|uir»  a 
Ltrgo  niice  and  cn>wd  the  lunica  vaginalis  lii'fon.'  tlii-ni,  so  tliut  they 
niinuhtto  a  collcK^-tion  of  Iluid  in  tla*  cavity  of  the  latter.  The  wnil  of 
tho  cyst  may  be  lined  with  ciliated  or  with  flattened  epithehum. 
The  contents  are  sometimes  simply  senms.  but  nuH«  frequently  opal- 
escent  and  CMitain  great  niuubeD  of  s]ienuatdaoa. 
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H^UATOCELE. 

Hiematocele  of  tha  tunica  viigiuali^  con.si^t«  in  Ail  cfiFa»oa  of 
blwjd  ioto  tho  cavity  of  thiM  sac.  It  mu}*  bo  prodiiocd  by  injury  :  in 
Kcun-y,  or  tbo  liiemoirhiifric  diitthesi* ;  or  it  may  <NHnplicate  a  piv- 
exislitig  hycIrcR^ulu.  The  effiisect  blood  ui^iudly  sooa  degenerali?s. 
and  vre  liitd  tbo  8Hc  tUIf^l  uith  a  broniiiHh  Huid  or  a  tbjrk.  grtinious 
masa.  Tbe  tuiiicii  vn^nidiH  may  be  thickened.  Tbe  t«eti&  remnins 
normal  or  is  atBJpbiod. 

Effusion  of  blood  into  tbe  loo»o  coniioctivf  tiwtiiu  of  tiw  scrotum 
is  often  called  extruvaffiital  h(^iiiutucvU. 

H;emato<«>lo  of  tbo  spermatic  cortl  occurs  in  rare  caaes  aa  a  liif- 
fuMeiiiiifiltrfition  of  blood  in  tbw  connective  tisnue  of  tbe  cord.  Or 
blood  mav  be  uffiuwd  into  a  hydrocele  of  tb©  cord. 


INFLAMMATION. 

Inflammation  of  tbo  t««tiolo!*  inay  Iw  caused  by  injuries  ezpoKure 
to  cold,  intbimniation  of  tliu  nrv-ttira,  sypbilis ;  or  it  may  occur  in 
parotitis  and  in  connuctiun  with  various  infoctioiut  diseases.  Tbe 
t«ste8,  epididymis,  or  tunica  tvlb«§jinea  may  be  principally  involved. 
Usually  only  one  testicle  is  tndamed,  sometimes  botli.  The  infbun* 
ination  may  escteud  to  tbe  vas  deferens.  The  inflonunatiou  mHy  bv> 
acute  or  chronic. 

Acute  Orchitis  in  most  frvt^uvnt  in  tbe  epididymis  and  tunica 
albugiufii.  Wliou  tlic  toslii*  is  involved  tbe  or^an  is  congested  and 
infiltrated  with  st-ruiu  or  pus.  From  this  condition  it  may  rf  Hirri  In 
tbo  normal  state  ;  or  small  abscesses  may  form  which  may  bv  nb- 
florlit'd,  or  they  may  increase  in  size  so  att  to  involve  m-jtrly  tin*  utitin- 
orgttn.  Th«y  may  jx^rforato  extcniiUly,  an<l  tb«ri  IicalinK  may  occur 
bymeims  of  gnitiulatinn  tissuo  ;  or  cxteiwivw  gim);reuoiis  destnic- 
tioa  of  tbo  scrotum  mjiy  occur.  Tbty  may  become  enclosed  in  » 
tibrons  capsule,  and  tlic  contents  dry  and  become  cheesy  or  calcified, 
and  so  persist  tor  a  long  time.  Tbe  acritte  inflammation  may  pwss 
over  into  the  chronic  form.  ^Icuff  epididt/mitix  is  frequently  the 
rwult  of  gonorrh(£al  infection,  and  may  or  may  not  bo  associated 
with  inflantniatiim  of  tho  testis. 

Tbo  priHluctr*  of  iiitlnmmation  may  collect  in  varjing  quantity  in 
the  lumimv  of  the  seminifurous  tubules  and  in  tbe  ducts  of  tlu>  epidi- 
dymis, and  the  ejiithelium  of  these  structures  may  deKtintratv. 

Chronic  Orchiiis  occurs  aa  a  sequel  of  acute  iiiHitinnialion  or  aa 
an  original  condition.  It  may  afTect  the  b^'iiis,  tbe  epididymis,  or 
the  spennatic  cord.  Tlie  seminift-mus  tubiik-s  may  Ix'  filled  with  dtw- 
'luamated  and  degenerated  (Epithelium  ;  they  may  he  atrophie<d,  or 
their  walls  may  be  gi-witly  thickened  so  that  they  are  converted  into 
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doiute  fibrous  conlii,  with  almost  or  quito  compteto  (ibIit<>rHtioi)  of  their 
luiiiina.  There  U  iwimlly  h  inarkod  incn-fise  in  the  interstituti  tiitsiio, 
which  eauflea  atrophy  of  the  ttibul«s(FiR.  -i'Ji.').  The  albugitiMi  may  W 
gmutiy  thickened.  In  some  canes  the  tentiii  in  converted  iitto  »  mnsn 
of  deniw  cotmecti%'e  Ibwue,  in  which  bwt  liltV  tracu  of  Ihuoritpiial 
fitructiiro  can  Ik'  niado  utit.  The  iiww-fonm'd  tMi.iK-ctivv  ti»wiie  may 
inTome  calcifiwi.  A  periorchitiji  miiy  lead  to  iliivketiin^and  uai»n 
of  the  layers  of  the  tuuica  vagiualia  testiit.  AU^ceases  are  not  infre- 
tiuoiit  ii)  connection  with  clironic  orcliitia. 

TubfiTular  0}-i'.hitin  mitv  (M^cur  in  connection  with  lubvrculosui 
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VlBill&— CtaMOD  TmlWI OncHma  vm  Krmarwt  or  nu  SteMmJtlJW  TrBTiai. 

«,  thletaB*d  IpUwUUri  Umc:  r.  tMi^kcnnd  mnnbraakproprtft  of  the  MMm;  t,  n]>uaMd 
^IIii>I1bI  oil  IBM*  In  tb*  lumra  of  tlw  lutniln. 

of  tite  otlter  gcuitourinnfy  organs  or  the  lungs,  in  iicute  gvn«ru] 
miliary  tuborciilowis,  or  by  itst'If.  It  usually  betcin-'*  i"  tli©  opididy- 
luin  aud  may  extern)  from  tiicru  to  the  ti:-stiti,  or  it  nuiy  commoner  in 
the  testis  itself.  The  ap]>MtnLnco8  which  thu  losticles  present,  whi-n 
the  seat  of  this  form  of  inllammatioti.  are  exceedingly  varied  and 
difficult  of  interpretation.  This  is  partly  due  to  the  complex  stnn-- 
ture  of  tho  orjcan.  jwrtly  to  the  varied  compliwitinii  simple  inOatii- 
nmtory  rhaii^i^^  which  the  diffen>nt  parts  of  the  organ  undergo  in 
«onDcctio)i  with  tho  special  tubercular  iuHammation,  and  the  impov 
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fubility  of  mnkiiiK  any  definite  morpho)o{tical  distinction  I><>twn>a1 
tlicni.     Fiirtlior  ix^wwhvIk-w  art!  urgently  iii>«ded  in  this  ilinH'tinii,  ttuil 
it  stK'ins  probitblu  ttmt  ia  thu  inx-si'iico  i>r  ahwnoo  of  tlio  t)ibon-l<i| 
iKunlluH  VTQ  filuill  find  the  noctlMl  diffrnvutiHlirig  factur  bvtweon  \i\/ 
riouB  infljuniuatiiry  pn)fo«ise8  which  are  ut  prwscnt  groupwl  imd^r  ■ 
general  heading  of  tubprcnlosis  teBtis. 

We  may  find  in  the  testicle  sttmll  circnniHcribed  maaaeci  of  ceE 
visible  to  tho  nakt>d  eyo  as  whitish  npotit,  which  are  ftometimes  com* 
post-d  of  small  sphcrMidid  fi-Wn  or  of  litrgt-r  iiolyhwlra!  op  fitsifona] 
or  i-«imd  cells.  Tht'iso  occar  in  thu  walls  of  wi.'iiiiiiiffmastubuk'sHiKl 
blood  vei3»6ls,  and  in  the  interatiUHl  tiiwue.  Somvtiinvs  aeeociated 
with  these  simtller  niHltiles,  and  sometimes  not,  we  fiiid  larger,  ir- 
wgiilar  yellowish  or  gray  cdeesy  nuisses,  which  are  beUeved  by  manr 
to  be  formed  by  the  confluence  and  degeueratioD  of  the  Biuall«- 
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""-  -'W,— CmoMic  Orchitis  with  tm  rouoTtDH  or  ftrmmrrwiM  mimiii  iiiii  Milubt  ' 

a.lhlrkninlliitRntlrlalllaup:  t>.  mus  at  KnuiuUr  crib  In  tfi*  luMnUlM  UtMr:  f.t_ 

iiiFmbtano  (iniprla  oF  wmlnif oroiis  tuhiil* :  d,  nuu*  nf  ■••iwniMl  epltn^llum  In  tubok :  e,  •aanBiii* 
ll<nioriinnlleplif<roMali.-nll(iiri]iindtut)UlMi  /,  tbloliciHid  mplnbraiiA  ia«pH>  oiickHiBK  g,  t 
nuctmr  idsh  nactiiblinK  ■  glut  cpD. 
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nodidys.     The  chwsy  masses  may  break  down  and  open  cxtvmiilly. 
giving  rise  to  fiKtulw.  gtingronous  inflammation,  etc.     Hand-in-han<l 
with  this  nodidnr  fomiRtian  of  tissue,  which  i*  di^poeioil  to  dcgenem- 
livo  changt's,  thert*  are  various  mnre  or  lets  diffuse  alUnratJons  ot  thJ| 
jMirenchynia  and  interstitial  tismie  of  tho  oi^ii  which  must  not  bf  "^ 
overlookwl,  ami  which  oftrri  coiistitrite  a  mo(st  prominent  and  iin- 
l>ortatit  factor  in  tho  li'si.in.     The  interstitial  tissue  may  be  mort^ 
less  d«rn»fly  and  diffitsi-ly  infiltrated  with  small  spheroidal  cells.    The 
arterica  are  often  thf*  gwit  of  obliterating  endarteritisL     Tho  Walts 
tho  sfminiferuus  tnludcs  may  lie  very  much  thickened,  so  that  the 
himcn  may  l>e  entirely  obliterated.    Th««|«thehum  hiiing  the  tubule 
may  bo  fatty,  disintegrated,  and  pe<-led  off,  or  it  may  have  largel; 
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di8app«anx1.  The  Innu^n  of  the  ttibttleB  may  be  filial  with  a  gmiuilnr, 
nucleated  muss  which  in  ii-iuiHverse  sectioiia  ImikA  lilcMa^ijuit  Ml. 
Tho  thiokcnetl  wall*  uf  tho  tuliuU's  may  l>e  iiifiltniU'cl  with  wnall 
sphemdal  cells,  so  that  the  uii«l«^-rlyii)({  8tn>iiiii  i*  KCvinL>oly  ^'iHihle. 
When  this  occurs  in  co«iit?ctii>n  with  u  tdtnilar  iufiltration  of  tho  in- 
lerfltitiiil  tbt^iie  iiiid  the  formation  of  (pant  cvi\n  in  the  liiinina,  wo 
liave  (tlnietiirt-it  which  pn^^iit  the  greatest  rujemblaiioe  to  sumo 
furmit  of  lulxTclo  ^-imiihi  (Fig.  291). 

Ttiborcular  iiittuniiualion  iimy  i<>xU>nd  from  thn  testis  to  the  vtm 
dcfcrvn»,  reei<:iiliu  »L-iiii  mil <.■>•.  and  pnwtiitt^'. 

Sgphiiitic  Orchilia. — Thia  may  occur  in  tlie  form  ofadiffiiHa 
new  formation  ot  connective  tissue,  which  inny  occur  in  some  ]»ar- 
ticutar  part  of  the  orjfan  or  be  widely  <listrilmtfd  ihrou^li  it,  and  by 
reason  of  which  the  or^an  l>f?(i>m«>a  il<>ii»e  an<l  tirm,  Mor|*^>^>'<^>*^''dly 
there  i8  no  ilifForenco  Wtwi-cu  thicifomiof  on-hitimind  chronic  in- 
durative owliitii*  from  other  mus(-s,  H  may  txxnir  in  children  ntTecttnl 
with  congciiitid  Kj-philis.  Gtinuiiata  may  fi>rm  in  conuoction  with 
the  interetitial  iudunitioii.  Thiwu  may  di«uppcnr,  leunn^  irrefjutar 
cicatricea. 

[nfhuninatory  foci  in  tlie  testicle  are  common  in  leprocty. 

TfMOKS. 

Fibrmmt  oc»-)irs  in  the  form  of  small  dendritic  or  ])oty]ii«d  >rrowlhs 
of  the  viftopnd  layer  of  the  tunica  vat^nalis.  The*s  i«>itiii'tiia(t<  U- 
ooine  free  mid  are  found  in  the  kv,  usually  in  connection  witli  hydro- 
ocK  Small  n'xlnlar  tihromata  oecaaonally  ot^riir  ta  Uiealbugim^t 
and  in  tbo  spertiuitiu  cord. 

Lipomattt,  either  pure  or  in  coinlumttioti  with  myxoiiut  lutd  sar- 
coma, may  arise  from  the  oonnectivu  tiwuio  of  thu  »|)0rnMtic  conl  or 
from  the  tunica  all>uf;inea. 

Chondroma,  sometinMss  in  a  pure  fonn.  but  more  frtHjunntly  mm- 
hiiKHl  with  niyxormt  and  sitrcoma,  txH'urs  in  the  t»tticies  and  nuty 
attain  a  large  «»>.     OiilniMa  has  l)W!ii  described. 

StimiDiala  oc<-ur  in  tho  tcsd-i  and  epidiiiymis.  miwt  frc«|Uently 
in  tlw  former.  They  present  tiie  greatest  vanvfy  in  Ktrtirturc,  They 
may  be  composed  of  spheroidal  or  spindle-ehaped  cells ;  tliey  may  be 
Bott  or  contain  much  fibrous  tissue ;  tJiey  are  very  frequently  com- 
bined with  myxoma,  chondroma,  lipoma,  etc  Owing  to  tho  oivlu- 
Bion  of  the  Reminiferou»  tubulott,  cysts  may  bo  fomru>d  in  tbeiw  sitTi'iv 
matn.  In  tlK<«o  cysts  polypoid  growths  of  wirconuitous  ti!ii<uu  may 
occur  in  tho  form  of  iutrucamdicidiir  growths.  Tlius  the  socidlcd 
cy.llo-surcomaia  of  the  testicle  are  formed.  The  walls  of  tlie«e  i\v>ls 
may  coalesce,  so  that  large,  irregular  cavities  may  be  formed.  lAHieu 
the  cj-sts  are  not  fille<l  by  polypoitl  outgrowths  from  tbeir  walls  they 
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may  ootitaiii  h  mticoiu^.  mtous.  or  bloody  fluid.  <  r  masiies  of  flalt^ted 
cells,  flit.  (111(1  cbolusturin.  The  cyst*  mtiy  be  lined  wiih  cylindrical, 
ciliated,  or  flattened  cells. 

Jihabdomi/uinata  have  been  Keventl  tinitM  oI)ser»'«i,  f  rtH|Utintly  isl 
combination  with  cj-ats. 

Adenoma  in  tx-cn-sioiiftlly  fonml.  U!<im]iy  in  r<inib!uution  vrith  : 
couiH  or  oarc'iitonvt.  or  with  cyst  formation. 

Carcinoma  of  the  testicle  is  commonly  of  the  soft  tnedulUryl 
fonii.  of  rapid  growth,  and  iimially  priniari'.     Tt  may  commence  in] 
the  testis  or  epididymis.      Usually  only  ono  testicle  is  involved.     Frtv-J 
quently  the  entire  glandular  jK^rtion  of  the  oi^rans  is  replaiced  by 
new  prowtli.     Tho  allmjri'i«'i  cxpiindR  with  the  jfrow-tli  of  the  tumor,! 
and  may  contitiuu  to  i-iic^t-u*  it  ovi'ii  whwi  of  htrgv  siz*.     Tho  tiseuo* 
nri'  ofU'n  very  vasouliir,  and  lui^morrhages.  tuvfut  of  »oft<ruing.  fatty 
and  mticouM  degenemtion  aro  frwiuent.     The  inguinal  and  lumbar 
lymph  nodeB  are  apt  to  become  involved,  and  distant  metastasis  niiiy 
occur.     Rarely  the  griiwth  assumes  a  ecirrhoiis  form. 

Cifsfit. — .\fiide  from  the  above-mentioned  cysts  wliich  occur  ii 
connection  with  tumors  and  si>ennatixN»le,  c>"sts  niny  bo  fi>rmed  from] 
{H-r.-siHtent  iv)iuiimt!4  of  ikliilliT's  eaital  in  the  opididymix,  or  fnMn  ok 
strut- 1  ion  of  tlie  seminiferous  tubulcM  or  duct»  by  inflammatory  pr 
ducts  or  tissue. 

Dermoid  C'gsts  of  varions  kinds  are  of  infrequt^nt  occurrt^noi*,  and ' 
are  sometimes  unite  complex  in  cliaracter.     They  may  be  emlnilib-d 
in  the  substance  of  tiie  gland.     Probably  stime  of  the  above-tnen- 
tioned  cystic  rhabdomyomata  Itelonff  here. 

PARASITES. 

.      JSchirKKOccus  may  occur  in  the  testis  or  epididymis. 

THK    SKMIN.M,   VESICLES. 

The  Hemmal  vesicha  may  In?  thy  seat  of  acute  or  clinmic  inflain- 
matioti,  whioli  w  most  frc<iuently  connected  with  iikflumntat 
chitnf^s  in  tuljtuvnt  part«,  prostate,  urethra,  etc.  As  a  result 
chronic  inllunimaliun  tho  vesicles  may  be  atrophied,  or  they  may  le 
greatly  dilated  as  a  result  of  constriction  of  the  ducts. 

Tubercular  inflammation  is  usually  seconilary.  Carcinoma  of  ll 
rectum  or  other  gt^nito-urinary  orginis  may  secondarily  involve  tl 
Mi-miual  voaJoles.  Mmidl  ctmci-otioii.s,  sometimes  containing  imu>ise«  i 
perinatozua,  arv  occasionally  fouud  in  the  si^miual  vi^cloM. 


THK   I'ROSTATE. 

Htfpertrophy  of  the  pro.4tate  is  a  frequent  senile  clnmge ;  it 
general  or  {lartial. 
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In  gL-nortJ  hypertrophy  the  entire  orgJin  is  entnr((e<l  and  may 
rea<-h  the  size  of  a  man's  fist.  Tlie  enUirgemeut  is  sj-mmelrical.  or  is 
mo*t  mnrked  in  one  half  or  in  the  su-called  middle  lolw.  The  organ 
i«  Imrd  and  densi*,  or  poft  or  alveolar,  containing;  ntmierouH  tminll 
opcninpH  from  which  a  turbid  fluid  exudes.  Thi'rse  different  apiJear- 
ancefl  depend  ujKin  tho  cbarwtor  of  the  hy]»eriropliy.  The  mut^nilar 
and  fihrourt  tissuo  nlono  ni»y  Ito  iiicn-;i.se<l,  wiiifh  in  most  <vinin)o«),  or 
at  the  tvitnu  time  tho  t^landtihtr  li^siiu,  ur  tii«  ghui<ltiliir  tis:<u(*  idon«. 
In  ttiu  latter  cnse  the  lesion  is  moro  properly  an  mlfHonui.  Thi<  in* 
cPttiHo  of  muKcitlar  tissne  properly  constitute?!  a  mjfiinm. 

In  partial  hyi»ertn)]>hy  we  find  drcuniacribeil  noduW  of  muscuhtr 
tiBHueor  of  muM-uIarand  plandulnr  tissne.  They  are  ufually  situ- 
ated at  the  periphery  of  the  organ  and  project  into  the  htadder. 
They  may  bit'onie  detached  fnim  the  prostate,  a»<I  are  found  a« 
una)),  movnhlo  tninort  iHineftth  the  mucous  membrane  of  tbe  hlad- 
der. 

Both  forms  of  hj^iertrophy  frcqm>nlly  ppNluct*,  by  prwutun*.  reten- 
tion of  urine  and  chaufjes  in  tho  blatldcr. 

Atrophy  of  the  pit.state  is  sijutotiinea  mxn  in  connection  with 
atrophy  of  the  to.iticleB,  with  castration,  and  as  n  rmult  of  tnflamma- 
lion.  Sometimes  the  ihicta  of  the  glundulnr  ]x>rtion  are  enlarged,  or 
thorn  nuiy  he  fibrous  di-generation  of  the  organ. 

IXKLAMMATIOK. 

Inflammation  of  the  prostate  is  caiuted  by  gonorrhcea,  by  injuria, 
or,  monj  rarely,  is  idio|)Bthic.  It  may  nm  an  acute  or  chronic  c<«in«e. 
The  ^huid  may  afli-r  a  time  return  to  its  nuniud  ciHiditiou,  or  is  grad- 
ually con  vcrtwi  intu  a  mju*9  of  fihmus  tiitsue  filk-d  with  abeciMMM, 
Tho  ah»cct«tWH  may  pi-rforate  into  the  hla4]4ler,  urvtlira,  i-e«utiuUe 
M'^mimilvM,  nxrtuni.  or  peritoneum.  Or  the  infhunnuitiuD  may  extend 
to  the  connective  tissue  of  tlie  )w.-rotuin  or  beneath  the  pelvic  pt>rito- 
neum.     The  pua  may  become  thickened  and  cheesy,  or  ex'en  calcified. 

Tubercular  Infiammation  of  tbe  prostate  u-imally  a<x»miiantcet 
a  simihir  Wion  of  some  of  the  other  genito-urinary  orgims,  and 
is  r7irvly  of  primary  ix-currence.  I..ai^  cheesy  maa.'U'M  arc  often 
furmiMl,  wiiiirh  may  break  doviii  and  open  into  t)>e  bhuldvr  i*r  mc- 
tum. 

TUMORS. 

Adtrnonut  of  the  prostate  oocum  in  one  of  the  formft  of  hypertro- 
phy of  the  gland,  either  with  or  without  an  increase  in  the  tibru- 
muscular  interstitial  tissue. 

Carcinoma  is  of  oocAMonal  oeourrwnce,  aitd  n»y  l»o  primary  or 
aecondary. 
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Cysts  of  the  prostate  are  Hometiiiies  found  either  as  a  result'  of 
occlusion  of  the  ducts  by  hypertrophy  of  the  int<^rstitiHl  tissue,  tu- 
mors, etc.,  or  as  a  result  of  faulty  development. 

PARASITES. 
Echinococcus  of  the  prostate  has  been  de-scribed,  but  is  rare. 

CONCHETIONS. 

Small  ovoidal  or  spheroidal,  often  brown  or  black  bodies,  having 
the  characters  of  corpora  amylacea,  are  of  very  fi-e^pient  occurrence 
in  the  alveoli  of  the  prostate,  particularly  in  old  persona.  We  find 
a  certain  uumber  of  them  in  the  pi'ostate  of  nearly  all  old  men,  hut 
they  are  sometimes  present  iii  great  uuuibers.  Larger,  irregular 
concretions,  apparently  fonneii  by  the  coalescence  or  growth  of  the 
smaller  ones,  are  less  frecjuently  found,  and  may  be  encrusted  vrith 
lime  salts.  These  concretions  may  give  rise  to  ulceration  of  tho 
ducts  of  the  gland  or  to  interference  with  the  passage  of  urine,  but 
in  a  majority  of  cases  they  seem  to  be  of  little  or  no  practical  impor- 
tance. 

cowpeir's  glands. 

These  glands  may  he  enlai'ged  and  encroach  upon  the  lumen  of ', 
the  uretlira,  either  in  acute  or  chronic  inflanunation.     Cysta  formed 
by  tho  closure  of  tho  excretory  ducts  may  also  project  iuto  the  ure- 
thral canal, 

THE  MALE  MAMMA. 

There  ma^  be  an  abnormal  number  of  manmue.  In  boys,  at 
about  the  time  of  puberty,  the  mammsemay  be  swollen  and  inflamed 
or  they  may  secrete  milk.  Cases  are  recorded  in  which  adult  males 
possessed  large  mammae  which  secreted  milk.  The  breasts  may  be 
eolai^d  from  an  increase  of  fat  or  of  connective  tissue. 

Cysts  of  the  male  breast  are  not  very  infrequent.  Fibromata, 
sarcomata,  cysto-sarcomata,  myxomata,  and  various  forms  of  car- 
cinomata  are  reconled.' 

'  For  literature  uf  tumor  of  m&le  mamma  see  Orou,  "Tumors  of  the  Uammarf 

Gland."  p.  237, 
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THE    BONE?. 


DISTURBANCES  OP  CIKCULATION. 

HypertBmia. — The  evidences  of  this  comlition  aremoet  nmrked 
to  th«t  naked  ere  ill  the  perioHteum  aiitl  marrow,  particularly  the  lat- 
ter. It  mhould  lie  rememlMTed  Diat  the  color  of  th«  marrow  varies 
oorwiiiorftbly  uiidor  iioniial  coHditiuiis.  di^-iK'nditig  mikhi  »gt>  nnd  wtii- 
utiuii.  Iq  tht-  Ixiiiusuf  tW  fu'tiu  aiid  ni-w-buru.  and  iKttr  thi' untu 
of  ofudGcution  in  tbo  young,  the  marrow  is  nomuUly  r«l  in  color. 
In  adulta  the  nuirruw  of  the  sternum,  vertebrre.  nnd  to  a  certain  ile- 
tfpee  that  of  the  ribs,  pelvic  and  criinial  l»ini.-«.  lUkd  tht>  canrelloim 
tii^iie  of  the  ends  of  the  long  bones,  is  red  or  rvddi.-*h  in  color.  But 
mo»t  of  the*  m»rp>w.  purtii'ubtrly  in  long  bonc»  of  tho  cxtwmitit'*,  'i» 
of  u  yetlowisli  color  from  the  presence  of  fjit  celltt.  In  old  api  the 
marrow  of  all  the  bone»  i»  apt  to  become  pale,  nnd  to  uatume  a  more 
or  lesa  translucent  or  gelatinous  apix>arance. 

Hj"pera<iiiiji  usually  occurs  na  an  accompaniment  of  iuHamiiiatorr 
pro(x-!i(9e9  in  the  lH>ne,  and,  when  miiriccd.  the  ixritMitoum  is  swollen 
and  re*] ;  th«  compact  bone  tiw<iie  may  apjinir  of  a  pink  color,  whiles 
the  nuirrow.  either  by  un  iucn.-iuw  in  thv  amount  i4  blood  or  absorp- 
tion of  its  fat.  or  both,  may  be  of  a  uniform  dark-reil  color  or  mot- 
tletl  with  red  and  reddish-yellow. 

Hemorrhage. — This  may  be  due  to  wounds  and  utjurieti,  to  in- 
flaillIIl&tor>'  and  necrotic  pnx-es.'^-^ ;  Hn<l  iunall  ha^morrhngi*-^  often 
acootnpaoy  }>curvy.  purpura,  hiumorrhngic  diathi>sis,  ami  leukjentiu. 
HtemorrhagiM  of  considerable  vizo  lK>tweo»  tlie  periosteum  niid  boito 
may  lead  to  serious  conBc<iuences.  by  cutting  off  the  blood  supply  to 
the  superficial  layers  of  Iwne  and  thus  inducing  necrooa;  but  when 
not  in  contact  with  the  air  they  are  not  usually  of  serious  ini[x>rt,  Mnce 
tliey  are  readily  alisorhecl.  The  snuiller  ha>Riorr)ingi'st  of  the  mwlullu 
are  not  usually  of  much  importance.  The  decompovition  of  tbu  ex- 
tnivaMitetl  hloo<I  may  lend  to  extensive  pigtnontation  of  Ibo  marrow. 

WOUKDS,   PRACTCRES,   AND  P1SIX>CATII>NS. 
For  details  of  the  vune<l  idterations  produc«<l  under  the«e  coii- 
ilitiouii.  and  the  secondary  changes  involved  in  the  benling  procetw. 
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WO  refer  to  the  MCtioa  on  ifpair,  pafce  '■*^-  »n<l  to  works  on  saqje^^ 
It  may  be  stated  here,  howpver,  that  the  heuling  of  fractures  occurs 
by  the  formation  of  (p^uiulation  tineue  in  greater  or  less  amouut 
aiK>ut  the  seat  of  frjicturo,  ui»l  thcdiwi't  fiTiimtinii  of  bono  uiijer 
th(^  inftiieiire  of  osteobliuits,  or  by  ii  prelimniar>*  fonrnition  of  carti- 
bxge  or  fibroiiH  tin-iue  und  the  graduul  convensiun  of  this  into  bone  by 

nivtnpbi.sia. 

IXKLAMMATIOS. 

The  periosteum,  bono  tiwue,  and  marrow  are  so  intimately  oon-l 
nected  thiit  in  most  cujM!S  thfy  iill  slum)  to  b  greuter  or  less  degree  in ' 
the  jmthological  aUemtions  of  the  bones.  But  as  Hometimt^  »mo, , 
sometimes  another  is  most  markedly  involved,  it  is  convenicnttoj 
consider  separately  hero  the  inflammatorj-  changes  by  which  they 
are  ref  pectively  affected. 

Periostitia. 

We  may  distingniflh  sev<>ra!  varieties : 

1,  Simple  Acute  FerioHtitix. — This  form  ):«  apt  to  occur  in  chil 
dron  and  ill-nourished  iiersons  from  iximi»arativcly  )>i1ight  injurint  or. 
from  unknown  causo!*.  Tho  jn-ritB^ioiiin  is  thiokviuKl,  sui-culent, 
congui^tod,  and  moroor  less  abundantly  in  hi  trutod  with  loucocytes, 
whilu  tlie  connective-tissue  fibres  are  swollen.  The  perioeteura 
comes  loss  fii-mly  adherent  to  the  bone,  and  the  cells  of  tlio  inner 
layers  are  inoreased  in  numlwr.  This  varietj' of  inniuninittion  may 
terminate  in  the  disappi>aranco  of  liio  new  olem«nt«  and  completei 
rosohitioQ.  or  it  niny  n^^prvsent  a  proUmiiiary  Btage  of  one  of  th»' 
oth(?*r  varioticK  of  inHauimution. 

i.  Siijipnrafive  Periostitis  may  begin  as  a  simple  or  as  a  puru- 
lent inflammation.  Tlie  pus  is  formed  in  the  inner  layers  of  the 
periosteum,  and  between  it  anil  the  bone.  The  outer  hiyi-rs  of  the 
jM^riostetim  may  resist  for  a  long  time  tho  suppuralivo  process.  The 
accumulation  of  pus  may  (Ii^!<L-ct  up  the  membrane  from  the  hoii« 
iiiid  leave  the  hitter  l»ire.  The  \ms  thus  foriiiod  may  remain  in  thi$ 
position  for  a  long  time,  may  bo  absorljed,  may  become  dry  und 
cheesy,  or  may  burst  thri>ugh  the  periosteum  and  form  abecesaet*  in 
the  soft  [uirte.  The  bone,  if  separated  from  its  nutrient  nienibraoe, 
nuiy  remain  umhangi:'*!,  but  more  frc<(tiently  neci-osLs  or  inflamma- 
tion of  the  Vxiiie  itMelf  i.s  set  up,  Suuh  B  periostitis  may  run  an  acai 
or  a  chronie  course. 

Sonu'tiines  suppurative  peritostidfl  takes  on  a  very  matiffnan 
charHctcr.     Pus  is  dcvelojied  not  only  lieiieath  but  in  the  perturiteum. 
forming  abscesses  filled  with  foul  pu."*.     The  pi-riostemn  breaks  down 
into  a  gangrenous,  foul-smi'lliug  mass,  and  the  same  change  may  af- 
fect the  neighboring  soft  [mrts.     The  medulla  may  take  part  in  the 
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process  run!  brpak  down  into  a  purulent,  gangrenous  niass.  Hicinor- 
rha^»  may  coinpiicato  llio  process.  The  lymphatic  iKxieB  are  eu- 
largexl  and  swoUi'n  :  tibw.-esrsi-a  may  (onn  in  different  parts  of  tli© 

ly.  and  the  pjitiout  maj-  die  with  the  iiynipt'ims  of  p,va?miii.     Th« 
nic  co(-ci  may  be  found,  under  th«iu  oondiljonit,  in  thv  exitihi- 
tionii  of  tlie  periotiteum  as  well  a^  in  the  metatttatic  abK-eiwes. 

3.  ^"ihroufi  PerinsiitiK. — This  it*  a  slow,  chrome  form  of  inflam- 
mation, nwilliiig  in  the  formntioii  of  new  connoelive  tissue  in  the 
periosteum,  which  becomes  thickened  and  den»e  ami  iinuKunlly  nilhe- 
rent  to  the  bone.  It  may  bo  the  reHiilt  of  &ocro«i«,  chronic  nrthrilis, 
chronic  ulcers  of  adjacent  soft  parts,  «tc  It  may  follow  a  8implo 
•cute  periostitis. 

i.  Ossifying  Periostitis  results  in  the  fonnatjon  of  new  bone 
from  the  innvr  layer*  of  the  periosteum.  The  nutsses  of  new-forme*l 
bone,  culknl  osfeophiiifs,  arc  of  variable  shaiie.  Tl>ey  may  form  a 
tJiin,  velvet-Uke.  villous  hiyer;  or  lliev  are  little  ^picuhe ;  or  they 
form  Uirger,  rounded  mn*Ki«,  or  a  thick,  unifonn  layer  extending 
over  a  large  pert  of  a  boiie.  They  may  be  at  first  very  loosely  con- 
nected with  the  bone.  The  new  bone  has  at  first  a  loose,  six>ngy 
chnmcter.  It  is  formed  of  thin  plates  of  bone  enclosing  large  cavitiea 
filled  with  marrow.  Layers  of  oomiiact  bono  tiatue  are  fonue<l  iram 
the  mwluUa  on  the  sides  of  the  original  plate-:*,  and  tlius  ttio  nu-dul- 
lary  cav4Uet«  are  (^nulually  filUnl  up  with  bone.  The  new  bone  may 
thuAbeoomeadcompactorcveiiden^Ttliau  normal  bone.  Tliehyper- 
OBtoaes  and  exostoses  thus  formed  may  remain  indeduitelr.  or  they 
may  gradually  become  emaller  and  finally  disappear  by  alMorption. 

The  formation  of  new  Iwne  in  the  fonn  of  oeteophytes.  or  in  dense 
ma.-<ft«s  beneath  and  in  tlie  periosteum,  occurs  as  a  mult  of  the  »ame 
pFOCeM  by  which  bone  tiasue  is  normally  formed.  CertJiin  rather 
laige  cdls,  called  osteoblaMs,  which  are  formed  along  the  blood 
TeSBebs  p08ees8  the  power  of  de))<«iting  caseous  basement  subetaoce 
about  tbemM)lves  and  so  forming  bone.  Pathological  new  forma- 
tion of  bone  differs  from  the  uonntd  mainly  in  the  coudilioua  under 
which  it  occurs.  The  blood  vesseb  around  which  the  patholr^ical 
bono  devolojis,  which  grow  out  of  the  old  vessels,  as  in  the  fonnatioo 
of  granulation  tissue,  are  insularly  armngeil  and  subjivt  to  »  ^-arie^ 
of  abnormal  nutrilivo  and  mecbanicnl  eondilioiis,  t<o  that  the  new 
bone  '\»  not  usually  formed  in  a  series  oE  defiuito  systems  of  lamella), 
but,  as  above  described,  in  a  sericti  of  irreffiilar  spiculie  or  massea. 
Moreover,  as  will  be  seen  further  on.  the  conditions  under  which  it  is 
formed  being  liable  to  change,  and  itself  serving  no  definite  purpwo 
io  the  ocoDomy,  as  does  nonnal  bone,  pathological  new  bono  \»  often 
an  ovane^icent  structure.  The  details  of  Ha  disappeanuice  will  be 
couttidervd  IjoIow. 
88 
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6,  Sijphllitic  Periosfitis. — Syphilitic  poisoning  may  givo  rig 
simple,  purulent,  £ibrou»,  and  ossifying  periostitie.     Or.  in  odtlit 
to  these,  gnniiny  tumor?  may  lie  developed  in  tlie  periosleum.     The] 
bone  ti>wu«  18  u^ttally  nioro  or  le-wt  involved.     The  ^nnniaUt  may  be 
alisorbed  or  undvr^  chiiwy  dc^ndration,  or  by  oonv<'rt4si  into  fihrous 
lissnw,  or  thtty  may  suppunito. 

C.   Tubercular  Pfriosfiti's. — In  badly  nourisliod  pereons,  purticu- 1 
lurly  in  childiva  suSeriug  from  Ho-callt'd  scrofula  (mw  pt^ge  43G),  a| 
chronic  purulent  periostitis  is  frequently  associated  with  the  fonna- 
tion  of  miliary  tubercles.    Ahsc^esseH  are  apt  to  form  in  and  abtiut  ttia  , 
periaiteum,  and  wh«n  tliese  are  evacuated  granulation  ti)<Aue  may 
ilevcJop,  in  which  milinry  lulMjrcIes  are  fonntid.     In  thi^»c  tnlKtrcW 
tho  Bacillus  tuboreulowis  nuiy  Iw  found.     Th«  bono  is  apt  to  be  in- 1 
volvod  to  n  gri'ator  or  1o«b  oxtont  in  Uk;  form  of  intl»nunAtor}-  cbang^x 
or  carioH. 

Osteiiia, 


Inflammation  in  bone  tissue  Is  dependent  upon  tbs  aun»  genvmt ' 
conditions  and  pifsents  essentially  the  saine  series  of  plienom<.-na  M 
inltfiiumation  in  other  kinds  of  connective  tisi*u»>.     But  it  jb  ^'anoudy 
modified  in  detail  by  the  peculiar  Aouam  and  imyielding  character  of  j 
the  basomi'nt  BulwtJiiice,   and  by  cortjiin  [n'l^'ulinrities  of  the  blood] 
supply  and  tlit>  nutritivo  conditions  under  which  the  crells  are  placed. 
In  simple  exudative  inflammation  the  same  seriea  of  pheaom«nivj 
tjci'ur  in  couuection  \vitli  the  bloo<l  vesBela,  resulting  in  the  production 
of  sorum,  fibrin,  and  pus.  as  in  other  tissues ;  but  the  exUiut  to  ivhicli 
those  clmngt>.s  can  occur  is  limited  and  constantly  n^Mociabjd  vrith 
striking  alt<.imtion>t  in  tho  ))a.sement  substance.     It  i^  these  Heeondari,- 
alterntions  in  tho  baaoraent  substance  which  loud  to  inflanimationR 
of  the  bone  their  ino»t  peculiar  characters,  and  in  the  proniiix^nco 
which  tliese  assume  the  f  uudamentivl  alterations  are  often  overlookwL 
The  most  common  of  these  secondary  alterations'are  the  absorption  I 
of  the  hard  basement  substance  of  the  bone  and  its  i-eplmvinent  by, 
or  conversion  into,  young  cellular  forms  of  fibnllar  oonnoctive  tissoa 
or  marrow  tissue,  and  the  new  fonnation,  in  more  or  loss  atypical 
manner,  of  new  Iwue.     As  a  result  of  tlieso  chimgctt  the  bon>«in 
simple  inflammation  undurgo  alterations  cillier  in  tho  direction  of 
greater  vascularity  nnd  increase  of  the  spaces  filled  with  graiiidHlion  | 
or  marn»w  tissue,  aud  so  lxK;ome  more  porous  and  lesscomptict  at  the 
expense  of  the  dense  Imsement  substance;  or  they  undei^o  alterations 
in  tho  direction  of  an  increase  in  ilensity  at  tho  exixrnse  of  new- 
formed  or  pri'^'xisting  niarmw  simooft.    Or,  t*s  is  fn-qiKiitly  the  ca«^ 
both  series  of  changes  occur  either  siinulbtucousty  in  different  nsgioos, 
or  follow  one  another,  or  are  variously  ussociatod  together.     Very 
freiiuetLtly  one  or  the  other  of  the  opposing  forms  of  alterutiou  pre- 
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dominatett,  or  one  may  occur  to  the  exctutdon  uf  Die  oDier,  and  we 
tbits  liBve  two  prominent  forms  of  tnHammMiun,  whifli  »ut>  caUecl 
rare/ging  otiteifis  or  osteo-pormin,  and  contUmsing  oste.iiis  or 
oateo-aclernsis.  Tlio  oxn^t  natiin.>  of  tho  coiiditiunK  niKler  which  in 
one  case  tho  bones  become-  more,  in  tuiothcr  lo«t  dense,  wo  do  not 
understand. 

In  ailditiou  to  these  phasM  of  inflammation  in  bonp.  aiid  in  fre- 
<]ucnt  and  varied  aasociation  with  them,  tliere  are  aiU'rations  U-tuIing 
to  doatl)  and  destruction  of  bone  tiaaae  in  greater  or  lostt  amount, 
which  we  call  caries  and  necrosis;  and  also  infhmmiiitory  ohjingm, 
more  or  less  clianicteriHlio,  dne  t*i  tli«  iutluoniteuf  pecidiar  specific 
agendee,  such  as  th«  syphilitic  and  tuberouloua  infection,  and  we 
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thus  rocognizo  tubercular  oaA  ayphiliiic  oaieitia.  Again,  the  pro- 
duction of  pun  i»  %j  prominent  a  feature  in  some  cases  aa  to  rcpnMunt 
a  purulent  phase  of  the  inftamnuitorj-  process.  Finally,  any  of  these 
forms,  and  commonly  sevoml  of  them  at  onoe,  are  variously  usbo- 
ciated  with  more  or  less  mArkexl  intlammiitory  or  <]«>K*^'i^'^*i^'^  alter- 
ations of  the  |>eri<)s(ciim  on  the  ouo  hand,  or  tho  marrow  tusue  on 
the  other,  or  of  Ixrth  combined. 

Sareft/ing  Osteitis  consists  essentially  in  the  formation  in  the 
marrow  spaces,  Itaversian  canals,  or  beneath  the  peri'^eleuin,  of 
new.  very  cellular  and  vascular  tissue,  resembliut;  praiiulation  or 
young  marrow  tjssue,  in  connection  with  which,  or  under  whose 
influence,   the  basement  substance  of  the   hone  in  absorbed.     The 
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abBorptJoii  of  tho  bono  occurs  oliicfly  in  th«  eamo  way  in  wIii? 
the  Uiiio  is  nbsorbt'd  iu  normal  [jrowth,  namely,  under  tlio  Jnilw- 
enoe  of  ccrtuin  lar^^e  ceWs,  ctilled  osleoclanta,  which  are  grouped 
around  thv  Llood  vessels.  If  we  examine  a  tbin  section  of  bone 
which  ia  underguiu^  absorption  (Fig.  292),  we  find  the  edges  of  the 
bone  which  boi-der  on  Uie  va«cubir  siirfaeeH  irregularly  indented  by 
deep  or  shallow  dopres^siiitiA,  Kornetinic^  simple,  ttometiiiicj*  quite  oom- 
plex.  Tiicec  tvn.--  oUli-d  Hovship's  lucutice  and  ar«  tistmlly  tilled  or  ] 
linetl  liy  largi<r  and  Kmollvr  grHmdiir,  frixjuently  mulliiiuclear  cvll^ 
tho  Hu-callud  uateaclasfti.  In  the  larger  lacunfe  there  may  be  granu- 
Ifition  tisfiue  with  loops  of  blood  veraels,  with  or  without  cells  which 
hare  the  morphological  characters  of  osteoclasts.  Under  the  inHu- 
ence  of  thetie  peculiar  oelU,  or  of  tli«  new  vjL'wnilar  tissue,  the  bone 
is  gratlually  ab»«orbixI.  In  other  coaws  we  find  irregular  branchitig 
chiuiiic'ls  throngh  the  buiio  acroKs  tlio  loinelliB,  which  iipixvir  lobe 
duo  to  the  t.uilargoment  and  coalesKWQceof  thelacuuiuaud  c^uiulictili, 
without  tlio  direct  influence  of  blood  veeseU  or  other  cells  than  the 
fixed  cells  of  the  bone.  Tho  tissue  which  replaces  the  absorbed  bono 
may  be  very  rich  in  small  opheriiidal  cell."*,  or  it  may  be  more  or  less 
fibrillar.  Ai^  a  result  of  tbiH  jiriTcesit  irregular  islet«  of  bone  tissue 
may  be  entirely  separated  from  adjacent  bone  wi<l  i*urronnde<l  by  a 
inoro  or  Icsm  fibrillar  vascular  tissue  ;  this  is  nio«t  apt  to  occur  in  tho 
cancellous  tissue.  Or  tho  originally  compact  bone  may  bc^corae 
traversed  by  a  series  of  hirger  and  smaller  im^fuhtr  bmnching.  com- 
municating channels  with  ra^^d  walls.  These  pwqjressive  altera- 
tJons  may  cease  and  lie  succeeded  by  a  now  formation  of  bone  along 
the  edges  of  tlie  channels  or  cavities ;  it  may  reeult  in  necrotic 
changes ;  the  vascular  olianges  may  become  priMninent  and  suppura- 
tion ensue. 

Rarefying  osteitis  may  occur  us  an  idiogtathic  disease  from  un- 
known causes  :  it  is  often  associated  ivith  the  scrofulous  diatbens, 
with  diseases  of  the  joints,  with  fractures  or  other  injuries  to  tlie 
bone ;  it  often  forma  a  predominant  f«?ature  in  tubercular  inflaminn- 
tion  of  the  bones,  etc  It  it  chiefly  by  a  rarefying  osteitis  tliat  bone 
tissue  is  eroded  and  ditstroyvd  in  tlie  vi<^^nity  of  tumont,  aneurisma. 
etc.,  which  exert  prcissuru  on  the  bones.  By  tli«  wuno  procMS  the 
sharp  ondnt  of  fnwtiu-od  bones  may  bo  rounded  off  ae  healing  pro- 
ceeds. 

When  this  form  of  infiamnmtien  occurs  in  cancellous  bone  tiwoe 
&B  marrow  is  red  or  gelatinous,  and  the  bony  septa  may  disnp)>'ar 
altogether,  so  that  in  extrenio  ca-nes  wo  may  have,  instead  nf  cjui- 
cellous  bone,  a  maasi  of  granulation  tii^sue.  When  the  dL'iease  occurs 
in  the  articular  extremity  of  n  bono  the  gmntdatiiig  me<lulla 
send  Utile  offshoots  through   tho  articular  c-urtilagc.     Tliese  maj 
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become  fused  t(^:ether  and  inflammntiou  of  the  joint  follow.  Tim 
walls  of  the  shafts  of  the  long  hones  may  Iw  coiivyrtwl  into  H]H>n((y 
tissue.  If,  as  is  sometimes  the  case,  an  ossifying;  j>i>rioHtiliM  iH'cnrri 
at  the  same  time,  the  bone  is  thickene«l  hut  iH]>on^y  ;  ur  HdiiiotiuioN 
there  are  concentric  layers  of  compact  bone  tissue,  Hoi>aratu(l  hy  nim- 
fied  bone. 

Condensing  Osteitis  (Osteo-sclerosis). — This  loxiiin  is  rliariirtor- 
ized  by  the  new  formation  of  bono  in  the  walls  of  tin*  uiiti-iiiw  cavi- 
ties or  Haversian  canals.  Thehunu  is  fonnc'd  unilcr  tho  intludnru  nf 
the  blood  vessels  and  osteohhists,  iis  in  normal  Imhio  foniiiition,  but 
with  less  regularity.  It  may  result  in  the  coiivi'i>*inii  of  ciuii-kIIiiuh 
tissue  into  compact  bone,  in  the  HlliuK-up  of  the  mi>ilulliii-y  ravity  of 


a.  ttmtpaaa  uf -Ai  b«v- wittir-HxIwuwI,  itfuu-fiiitii||ii:*.  r<. 'rfil  l|i>iiihi|i*liKuuiiii  ■■■t»iii:il  itiili 
oun  nernilr  Ivnuha  Xiuur  Uu^J  w 

long  boncti  with  lii'm-  ur  Iismi  <|i-ii(«i  Ixnm  H.-.-oi-  'I'liu  ioiiijhkI  IioIki, 
owing  tij  lh<;  filli»j('jr  \\>  JIuviiHitri  \t\u\\\^,  niiiy  iH'ifiin:  vi-ty  ijitifxi 
and  ivori--lik<?.  Whi-u  the  ot<'<liilliii  v  inviiii  i^  of  \'iu^  Iwkhu  an.' in 
voItM  th*:  yi-ll'jW  iu;«jT'/w  (.- i-.imili.l  IuIhXiI  oi<ihosv  hy  rhi:  uh- 
SfiTption  'A  fat  anil  i/j'-n-;i»rj  viuviilitill  ).  Il  lii  rit,>|iit.iilly  lUM'fi'iHlj.it 
with  *Miiiiy\u'^  j>-ri'»-iiii»-. 

It  vfr-rv  fnyju'-jillv  f-^ll'/wr  inn  Ijiiijj  •h-Ii  iiif  ninl  iiinlii'  Hit.- iiiic-ri«- 

»X>p(:?  W<-  'VJIJ   lil'-(J  '/f'^-tl  MJ     III-     ll'IVV.  lll|l.'   I'll  Olio.   I>l->||IIJI^  tV'llll  tluj 

ongiiial  alfM^rj^li-Mi    j>i',<.>nr   fill>-l    nn-l    •..t>i>>|    in    niih    mw    l«>fiiu 
]am»-Uar  <Fi;;.  ;!''vi.      J>  ir  ii|<l  l<j  o.  ■  rn  u,  ..,i,i,i>  ii-'O  mkIi  hk  i-m-ib  or 

MilUtr  'Lr'.'F'i''  ififbj'I'Oi.il  i-ilr  -.r  ii'll il  .  <.M   li.illi'    IaiI  1<  \a  ^/UU.-\UU>M 

idioticitbi''  '.If  '^.'-'.i(r  >iil>I-  I  imliiii  >>tii  I  •'loliiixii. 
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Sttppitrat-ive  Osteitis  (Ab«c«M  of  Boiie).~Thi8  pi^cesB  occii^ 
tisually  iu  the  ends  of  tho  long  bones.     It  begins  with  a  rarof yiug 
oHt^tJs.    Tho  medulla  undergoes  actual  Rtippurntion,  tlio  bone  tjsstte 
is  dastroyed,  and  a  oircunu^cribed  <?avity  h  formed  in  the  bone,  filled 
with  \>n»  aiid  lined  mth  griuiulatimi  lii^isuv. 

LeHs  fnxiueiitly  a1>soo»sos  arc  forrnvd  in  the  shaft  of  n  Io]ig  bone 
by  a  cJrcum«cribed  nuppuration  of  tlie  medulla.  These  ahitcmms  usu- 
ally occur  in  old  people.  They  laat  for  many  years,  have  little  ten- 
dency to  pci-foration,  may  (rradiially  enlarge  and  bo  occompHnied  by 
an  ossifying  ])erio«titifi,  so  tliat  Uie  bone  is  exjutudod.  Verj-  rarely 
acute  suppurative  osteitis,  with  rajud  formation  of  an  absceae.  and 
perforation,  has  been  observed. 


TVt.  SI.- TCBBKTnua  OSTTTTB. 

A  nllUuT  tuhfrclfl  formn)  fn  tho  unwlloiu  tlHUC  near  Ihc  Jolnl  la  tubcrcalu'  arUirttlt, 


la  somo  cases,  insteml  of  alwccss,  thoro  may  be  a  diffuse  infiltra- 
tion with  pus  of  Uio  Haversian  ouiaU  or  the  spaces  formed  by  rare- 
fying osteitis  (see  Ostoomyolitis,  pago  644). 

Tubercular  Osteitis  is  essentially  a  rarefying  osteitis  as»ociat«d 
with  the  formation  of  tubercle  tifisue  and  cheesy  degeneration.  The 
tubercles  are  aometimes  small,  scattered,  and  miliary  in  form  (see 
Fig.  294);  sometimes  they  unite  to  form  larger  and  smaller  naaases. 
There  may  1«  extenirive  involvement  of  tho  medulla.  There  may  be 
much  simple  granulation  tissue  or  the  fonnation  of  alisccss  associated 
with  the  process.  Condenmng  osteitis  and  necrosis  are  not  infre- 
quoutly  present.  Tiiht-rculrtr  osteitis  is  often  associatetl  with  tuber- 
culariiitlainmatiouof  the  joints.     It  is  most  apt  to  occur  iu  cauoellous- 
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bone  tissno,  and  ie  m<%t  common  in  the  bodies  of  the  vertebnB  and 
ill  Uio  carpal  luid  tarsnl  bone.  Tubercle  bacilli  may  bo  found  in  Uie 
tuborcular  masees.  Hometitues  in  considoTablo  nnmbcrs. 

SijphHidc  Osteili:t.^Thf)  8y|)hilitip  [unsnn  niiiy  induce  one  of 
the  above-iiieutiiiiicil  vjiriotios  of  osU^itis.  or  )l  mwy  produce  gnminy 
tumors.  The  gumnmtount  ovUntix  tisiuilly  cummoncm  in  the  pori- 
t«ti-um,  wlikh  )x,-c<>mo0  thicki'mnl  and  iufittmted  with  cells,  so  that 
lliiiro  mtiy  Ixi  u  circumscribed  thickening  of  the  periosteum,  with 
or  without  distinct  gummiita.  The  vessels  which  extend  from  tho 
periosteum  into  tlje  hone  become  surrounded  by  new  n^llulnr  ti^tiio, 
which  caiiittM  an  enlargement  of  the  canaht.  At  thi»  8tuge,  if  w« 
strip  off  Uie  periosteum,  we  drag  with  it  tho  voiUi«U  stirrounded  by 
the  iicw  cc-ll  growlli,  leaving  the  buncs  beneutli  with  numerouii  gmall 
IK'rfunitiuiiH  t^ixtoruliiig  inward.  As  the  disease  progresses  the  gutn- 
mittouH  tis-suo  around  the  vessels  continues  to  increase,  and  the  chan- 
nels in  the  bone  enlarge  by  a  rarefjTng  osteitis  and  coalesce,  form- 
ing large,  irregular  defects  Slled  with  gummatous  tissue.  In  these 
masses  of  new  tissue  cheesy  degeneration  and  the  fonnatioii  of 
fibmui*  licuiue  occur,  ^ving  them  th«  characteristic  a]ii>i>«Lraticc.  lu 
tho  vicinity  of  ilK-:<«  gunnna-fillet)  apacos  a  ronden^ng  o»tciti«  may 
occur,  ijoth  in  thu  »ubt>tHncc  of  tho  Wmt.'  and  on  tho  «iurftww,  iu  llie 
form  of  ostooi)Iiyt«s,  so  that  the  o^icning  in  the  bono  may  bu  ttur- 
rounded  by  an  elevated,  irregular  ring  of  bone  tissue.  All  this  may 
occur  beaeitth  the  nninvolved  skin,  or  the  skin  may  participitte  by  a 
suppurative  inflammation,  resulting  in  ulceration.  These  processes 
may  he  circumscribed  or  involve  a  large  part  of  a  bone.  It  is  not 
iiifrix|ucutly  aiMx-ialed  tvith  necrosis  of  larger  and  smaller  portions 
of  bone.  Tho  gummatous  tissue  may  be  absorl>ed  and  its  place  bo 
more  or  Icris  filled  with  fibn>u9  tissue.  Sy|ilulitin  mtudtis  is  ino*i|  fro- 
quent  in  the  cnitiiul  l^mt^v,  but  may  occur  oliwwbero,  aa  in  thu 
sternum,  clavicle,  tibia  and  fibuhv.  tho  ribit.  etc. 

Cottgenital  Sf/pliili's. — The  bones  of  young  children  in  this  con- 
dition may  occasionally  sljow  increiised  deuaily  or  evidences  of  peri- 
ostitis, or  irregular  thickenings,  particularly  of  the  skull.  The  re- 
searches of  Wegiier.'  which  havo  been  frequently  ooulirmed  by 
other  oliservers,  have  sbuwn  that  exceedingly  chanu-teri-stic  ctuuigi?) 
very  uniformly  occur  in  the  long  bones  in  ittil)-lK>m  or  young  chil- 
dren who  are  the  \nctims  of  here(litar>-  syphilis.  Tlicso  chiuiges  are 
found  for  tho  moctt  part  lUoug  the  bonier  isoite  between  the  epiphysis 
and  diapby.-'i'i.  It  will  l>e  rememlx-nxl  that,  in  normal  ossification 
of  the  long  Iwnc*.  tlio  bonier  line  U^tweon  tho  ciUcification  and  oswi- 
ficatioQ  zones  is  narrow,  sharply  definod,  and  straight,  or  gently  and 
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evorily  cun-ed.  In  tho  sj-philitio  lx>no]<,  on  tJi«  coolmry,  this  line 
is  bruutk-r,  iiiicvt-ii,  luid  proKcats  thHoiih  modifications,  depending 
upon  the  Ktage  of  the  diaoow.  W«>(^«r  distingui»]i<.-8  three  promi- 
nent fetagps-  which,  howuvor,  merKo  iiitti  one  another,  no  tliiit  all  in- 
t«i'n»eUiate  forms  may  be  seen.  In  the  tirst  stage  tUvm  imiy  Iw  i»xn, 
bviwocn  tho  cartilage  and  the  new-formed  spongy  bone,  a  white  or 
reddish-whito  zone,  about  two  mm.  in  breadth,  with  very  invgular 
borders,  t-onsisting  of  calcifiwi  cartilugi-,  iu  which  tlio  Unear  groopa 
of  cartilage  cells  are  luoro  iibimdiiut  thim  normal.  In  tiie  second 
stage  the  calcified  jamo,  still  containing  au  unu&uid  ntimbvr  of  cartJ- 
lago  colU,  19  bi-nader  and  still  more  irregular  and  less  sharply  out- 
liui^d  itgniii»t  tho  ossification  Jcone,  The  cartilage  just  beyond  it  i» 
softer  and  almost  ffidatinons,  and  may  contain  numerous  blood  ves- 
sels, iidets  of  conQectivo  tix»uoor  of  calciHoutiun,  orirrc^ilaroesili- 
cation.  In  the  third  :;t:i4^o  the  bone  may  be  pouched  out  at  tho  xidfis 
around  the  osailication  and  ctdcification  zones,  and  the  perichoudrimn 
and  periosteum  thickened.  Tho  whitish,  irregular  calciSed  zone  is 
hiird  and  friable.  Between  thi«  and  the  uew-fonne«l  bone  there  is  an 
irregular,  soft,  gniy  or  gniyish-ycUow  zone,  from  two  to  four  mm.  in 
thickness,  which  forms  a  loose,  readily  separated  connection  between 
the  cartilage  and  the  diaphysis.  The  white,  friable  zone  consists 
mainly  of  irrejftdar  row»  of  degetienitcd  and  distorted  cartilagi-  cdls 
lying  in  a  calcitiod  biucnicrit  eubstcmcc,  of  irrcguhir  mn«*ei«  of  atypi- 
cal bono  tissue,  and  of  blooil  vessels  surrounded  by  variously  shaped 
cells,  The  soft  zone  consists  of  more  or  less  vascular  tissue  with 
homogeneous  basement  substance,  and  round  and  spindle-shaped 
oelbi.  This  8oft  zone  in  not  sharply  outlined  against  the  adjoining 
new-fonnod  .stu^ngy  bone,  whicli,  Jnstetul  of  consisting  of  the  nor- 
mal inarrtiw  sptioos  with  bony  laaiellro  between  tliom,  is  largely  com- 
posed of  granulation  tissue. 

Different  stages  of  this  faulty  development  may  be  wen  in  differ- 
ent bone,s  in  the  sart\e  individual.  According  to  Wegner  thi»  Icaoa 
is  iLsually  most  advanced  in  the  lower  end  of  the  femur,  then  in  the 
lower  ends  of  the  leg  bones  and  of  the  forearm,  then  in  the  upper 
cods  of  the  tibia,  femur,  and  fibula. 

Not  infre<iuently  there  ir*  fatty  degeneration  of  tho  nuurow  cells 
and  blood  vcjwicls,  giving  the  marrow  a  reddish-yellow  color.  These 
alterations  of  the  bones  may  occur,  not  only  in  children  who  have 
ginninata  in  other  parts  of  the  body,  but  also  in  those  in  which  oilier 
oviden(;es  of  syphilitic  ]ioiBoning  are  abwnU  So  unifonn  is  their  oc- 
currence tJiat  their  presence  alone  suffices  for  the  establishment  of  a 
diagnosis. 

OSTKOMVKLITIS. 

In  moet  of  the  inflammatory  pro(;c!*ses  which  affect  the  bunee 
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Tnc<lulta  haa  an  itiiportant  slinrc.  w  that  maiiy  conditioRA  iU-8i-ri1>od 
a.-*  oi^leitis  are  really  usUMiiuyblitU.  It  is  ciuttomiiry,  bowt^^x'or,  to  n>- 
tWTvo  the  latter  name  for  thosu  cusms  in  wliich  tbo  inodulLii  is  prima- 
rily or  cliiefly  involved.  Using  the  word  in  tliis  wn;^*,  wo  may  dis- 
tjuguirib  a  so-called  idiopathic  and  a  traumatic  vstvomyetHin. 

Idiopathic  Osteumyelitia. — At  the  commencement  of  tlii»  dis- 
ease.  wliicli  iLsually  begins  in  the  shaft  of  one  of  the  long  Wuies,  tiierw 
i.s  hj-perwiiiiu  and  oedema  of  thv  mvdtilln,  8u  that  if  tlio  ))one  be 
opened  the  marrow  is  soft  and  of  a  (lai-k-red  color.  A  diITu.in  sup- 
puration now  nijiidly  ensues,  and  the  marrow  become?*  strt*«iti«d  or 
mottlinl  with  ^r&y.  OoeaHionally,  though  not  often.  larger  and 
snudler  abscesses  may  form  in  the  marrow.  The  inflammatory  areas 
may  bo  circumecribeJ  and  8oitt<.'red  ;  or,  m  the  more  malignant  ca't's, 
the  eutiro  marn>w  may  Ix^i'omo  rapidly  involved.  The  caiicellotts 
tissue  of  one  or  both  of  tbo  epiphysej*  usuitlly  becomes  involved.  The 
disease,  however,  is  not  uoiiunoiily  coniiiied  to  the  medullary  simces. 
The  |M>ri<ii)teiim  l>ecoini»  ceclematous  and  infUtratetl  nitb  pus,  and 
Itie  surrounding  si^ift  parts  may  bea^Mme  the  HMt  of  intent-  titflamma- 
tory  changes.  Abscetses  of  the  periosteum  or  aurrountUug  ti^uex 
are  apt  to  form.  As  a  result  of  these  changes  necrosis  of  greater  or 
less  i»ortions  of  the  IxMie  may  ensue.  The  mwlnllftry  caviiy  may  be- 
come enlai^ed  us  pus  ikceumulates,  and  the  wall  of  the  boue  may  lie 
broken  through,  permitting  the  discbarge  of  pus  outwanl.  Some- 
times several  Ixmes  may  be  involved  at  once.  SeccHidar^-  involve- 
ment of  the  joints  is  very  frwitieiit.  There  may  be  only  **  «en>iiB  or 
purulent  exudation  ;  or  tJio  acuto  and  dc«itructivo  intlaminatory  pro- 
cess may  extend  tu  the  joint  and  pn>duco  extensive  allenitton.-*.  In 
jonng  perwQS  the  epiphyses  very  frequently  become  »o[Mtnited  from 
tlio  shaft  by  tho  destniclion  of  the  cartilage  which  binds  them  to- 
gether. 

In  the  severer  cast's,  which  are  of  t«u  denominated,  jMir  excetlence, 
malignunt  osteomyelitis,  the  changes  may  Iw  very  rapid  and  diwtruc- 
tive.  Tho  methilhi  becomes  broken  down  and  gangreuous ;  tho 
joints  are  soon  invi^ved ;  large  portions  of  the  Imntv  somelimea  the 
whole  .Kliaft,  necrose ;  the  periosteum  and  surrounding  [utrts  become 
gangrenous ;  the  vt^iis  coutjiin  thrombi,  and  pywrnic  iufurctioQS  slid 
sbacessee  may  fonn  in  various  parts  oE  the  body. 

TtuMto  tosions  are,  in  tho  large  majority  of  ca!<es  at  lea^t,  duo  to 
the  |H«mnce  and  action  of  ibi.i  pyogi-uic  oci-i,  (he  StitphylociM'cus 
pyogenes  and  the  Streptococcus  pyogenes,  and  in  many  of  its  forms 
may  be  regawlwl  as  one  of  the  phases  of  pyiemia. 

TraHmaiic  Osteomi/eliti.1. — This  fonn  of  infhuniiialion  maybe 
the  result  of  fracture,  amputation,  etc.  It  conxists  woK'ntially  in  a 
moro  or  less  diffuse  suppumtive  iuAammation  o(  tho  marrow,  vari- 
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ously  HKsociated.  depondinff  upon  the  intenmty  and  caune  of  the 
eoso.  vrith  necroMis,  gai)grene,  periostitia,  etc.  Id  its  mora  int 
and  destructive  forms  its  Iceoona  are  Kimilar  to  tlio^e  of  spootaneoua 
wtttfiinyelitis.  Similar  Iiaotoiia  nrv  fimiid  iu  tlm  iatl«nuiuktor>-  {<xi. 
mil)  iitt:iUi»talic  pjiemic  abi«ocH8t;«  may  bu  funnwl  in  other  partH  of  the  ;| 
botly. 

The  diKtiiictioD.  then,  between  the  BO-called  Hponlaneous  or  idiu-l 
patbic  infoftiotis  ObloomyelitLu  and  traumatic  infe<;ti(>u»  o»t««>inyelitiA  i 
is  a  Huperficial  one,  dopondent  Inrgely  uyion  the  geiH^ral  manner  in  j 
which  tJie  patho^iiic  bacteria  gain  artvss  to  the  body." 

In  the  more  chronic  ftirms  of  ii)<tooinyolili«  ihens  is  apt  to  be  mor»j 
or  less  ossifying  periostitis  and  t>»ttvo-»eI«roM8.  and  fistulie  may  form 
in  the  bone,  througli  which  thu  uxudatioue  are  dischai^^. 


NBCKOSIS. 

By  neoroBia  we  understand  tlio  death  of  a  larger  or  smaller  por- 
tion of  bone.  Tliia  condition  i«  induced  by  cauKCS  which  deprive 
the  bone  of  its  proper  vaac-ular  supply  from  the  periosteum  and 
medulla.  Suppurative  perioBtitis,  osteomyelitis,  and  osteitis,  trau- 
matic Hi!))aration  of  the  jierioHteum,  ulcers  of  neighboring  soft  piirts, 
emboli,  tho  iietiou  of  pho»phorus  vapur,  and  disi^HM'S.  like  Ij-phus, 
which  diminish  the  vitality,  may  oaujso  niXTrosis.  Xocrottiit  is  a  puro 
form  of  gangrene,  differing  from  gnngrene  of  soft  parts  in  that  tbo 
dead  Ixine  has  at  first,  and  may  retain  for  a  long  time,  the  general 
oul^vard  charactera  of  normal  bone ;  while  in  dead  soft  ))arta  tho 
phonoin(>ria  of  iWomjxisition,  under  the  influence  of  luwrteria,  rapidly 
ensue,  inducing  marked  coniplicaling  «pp('aran<x«  in  tbo  dc^id  tissue. 

When  a  portion  of  Itonc  Iia»  died  tui  intlaramution  is  set  up  at 
tile  dividing  lino  between  the  dead  and  Uving  bone.  This  inflam- 
mation has  the  clmmcters  of  a  rarefying  oateitis  (see  above),  and 
linally  Heimrates  tiie  dead  from  the  living  tHWie.  The  dead  bone,  or 
sef/wsfniiii,  may  remain  smooth  and  unaltered,  or  it  may  lie  eroded 
by  the  influence  of  surrounding  pus  or  gmnulation  ti^tiu  ur  osteo- 
clasts. In  this  way  it  is  possible  for  the  se(|uestrum.  if  it  be  smalL 
to  be  entirely  absorbed.  More  fretiuently  there  is  a  production  of 
new  bone  around  the  sequa-itrum.  either  beneath  the  periosteum  or 
in  the  substance  of  the  bone,  and  tbia  becomes  lined  with  granula- 
tion tissue,  from  which  pus  may  continue  to  be  formed,  bathing  the 
sequestrum.  i 

Necrosis  may  involve  the  suporficiHl  htyers,  or  tiio  entire  thick-  ^| 

■  For  bilillognipby  cuusuU  iAtnt, "Acute  lnf«clloiis  Procnwei  la  llonu,*'  Am. 
Jonr.  Aled.  fid.,  July,  1889.    For  tlie  conaidention  of  Uiia  coodldou  la  cblMna 
Koplik  <»iid  Van  ArtdaU:  ibid.,  April  and  May.  laSS. 
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nesB  of  thfl  wall  of  a  long  bone,  or  only  the  sponpry  tismic  and  inner 
lay««  of  tbe  wall,  or  an  entire  bone,  or  a  Qiiiniior  of  differvut  jKir- 
tioDH  of  the  same  bone,  but  it  is  moBt  apt  to  occur  in  compact  bone. 

The  death  and  separation  of  the  bone  are  very  goon  followed  by 
tlie  growth  of  new  bone  to  repair  the  loss.  The  peri<Mteum.  the 
medulla,  and  the  »i)rrounding  soft  ti»»<u<.!8  may  all  take  part  oi  this 
new  growth.  The  new  bouc  is  uHiiidly  irregular,  rough,  jierforated 
with  openings  through  which  pus  foitned  around  thf  i^<(iii<«tru[n 
may  be  diacbarged.  If  the  sequestrum  be  removed  lit^Lliiig  may  oc- 
cur by  tlie  formation  of  new  bone  ;  but  tbe  bone  ia  usually  more  or 
less  di.stortod  by  the  irregular  new  ossification. 

Phosphorus  AVrrost'jt. — Und«rthftinfiuence  of  phosphorus  rupor, 
periustitis  imd  osteitis,  particuliiily  of  the  jaw,  are  apt  t^j  occur, 
which  usually  lead  to  more  or  k'ss  extensive  necrosis,  usually  associ- 
ated with  prolonged  and  often  extensive  suppuratioQ. 


CARIKS. 

Caries  of  bone  is  essentially  an  ulcerative  osteitis  resulting  in  jiro- 
gresaive  molecular  destruction  of  the  bune  tissue.  It  dltfent  fn>m 
necrosis  in  that,  in  the  latter,  lai^r  and  smaller  masses  of  bone  die, 
while  in  canes  the  destruction  is  molecular  and  gradual.  It  niny 
occur  in  conuoetion  with  any  form  of  onteitiK,  with  ix'riostitis  and 
osteotnyetitis.  or  it  nmy  bo  secondary  to  inflammatory  or  destructive 
processes  in  the  joints  or  adjacent  soft  jmrts.  The  depressed  surfaces 
of  bones  in  which  caries  is  progrwudng  are  rough  and  mote  or  Ie«8 
finely  jagged,  and  may  Ixi  covered  trith  granulations.  The  minute 
diAngee  by  which  ulcenition  and  <lestructiou  of  the  hone  are  pn>iluwd 
in  caries  ai<e  somewhat  analogous  with  those  in  rarefying  osteitis, 
but  there  are  marked  dt-gono native  changes  in  the  bone  colls,  which 
may  become  fatty  or  converted  into  a  granular  material.  Moreover, 
the  bnaement  substance  of  tbe  bono,  inst«ad  of  being  alMorbed,  may 
disintegrate,  with  the  formation  of  larger  and  smaller  masses  of 
detritus.  Sometimes  the  Ume  salts  aro  removoJ  from  the  basement 
substance,  which  is  converted  into  atypical  flbrillar  tissue  and  fatty 
and  granular  detritus.  Very  extensivo  suppurations  and  necmeis. 
may  be  associated  with  carte-'*. 

Long-continued  caries,  i'wixyinlly  in  badly  mwirished  individuals, 
is  apt  to  become  complicat^-d  with  tu)*ercuiar  inflammation. 

There  is  very  little  tendency  to  spont«ne<uut  healing  in  caries,  but 
it  may  occur,  and  the  defects  produced  may  Im^  mon>  or  kvw  supphed 
by  means  of  new-formed  bone. 

RACHITIS  (rickets). 
Rickets  is  a  di9oa8e  uffocttng  the  development  of  bone,  prevent- 
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inR  its  proper  oafrificarion.     The  diiteese  osually  occurs  during 
first  two  yiyua  i>f  iife,  but  may  he  oongenita),  or  may  i>ccnr  iia, 
as  Iho  twelfth  yoar. 

The  physiologioiil  fj^rowth  of  bones  (lcpei»]8  upon  three  condH 
They  prow  in  len^^h  hy  tlio  production  of  bone  in  the  cartiia(jo 
tw<wn  tho  epiphysis  ainl  diaphysis  ;  in  thickiietis,  by  the  growth 
bime  fniiii  th(!  iuninr  layors  of  the  periosteum.     At  the  nain«  tii 
tho  imtiirilliirj'  citutil  is  iiiilar(j^*<i,  in  pmiwrtion  t4>  the  fcrowth  k4  llie_ 
bone,  by  tho  disttppciirancu  of  tb«  inner  Inycn*  of  bontt. 

In  rickete  these  three  conditions  aru  uhnonmilly  affected.  Tl 
cartilagitinuB  and  subperiosteal  cell  growth,  which  precedes  oasij 
-cation,  goes  on  with  increased  rapidity  and  exuberance  and  iu 
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irregular  muuner.  both  between  the  epiphysea  and  dlaphytiee  aa 
bftn«itb  th«  periosteum,  while  the  actuiij  o«sificntion  ia  uuperfect. 
irn^dar.  or  wanting.  At  tho  .tamo  time  the  dilatation  of  the  me- 
dullary cavity  goes  on  invguhirly  and  often  to  an  excessivo  dt^pw. 
If  wo  examine  microscopically  the  region  between  tho  (.•[liphyeis 
and  diaiihy.ii--*  (Fig.  2!t5),  wo  find  that  the  cartilage  cells  are  not  rt^ 
ularly  ammgod  in  rowa  along  a  definite  «>ne  in  advat»^w  of  the 
of  ossification.  i\»  in  nonnal  develojiment,  hut  tlmt  lliiTo  is  an 
iilar  lieaping-up  of  cai-tilage  cells,  somctiiiiwi  in  rows,  sometimeut  no 
over  an  ill-defined  and  iirtigiiliir  an-a.  The  none  of  calcification  alao, 
instead  of  Ijeing  nai-n>w,  rt-gular,  and  sharply  defined,  is  quite  lack- 
hig  in  uniformity.     Areas  of  calcification  may  be  Lsolateii  in  the  n>- 
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gion  of  proliferating  cartilage  cells,  or  «Uoitiot>tion  !i«iy  U'  hIIujU'IIut 
absent  over  considerable  areas. 

CTorrespoDding  (o  these  irregularitiea  the  ossili<>alioii  »nu>  i»  nlno 
irregular.  New-formed  bone  anii  marrow  cavitios  fontjiiiiii)^  IiIimhI 
vessels  may  lie  in  the  midst  of  the  cartilHgi\  or  lUiisHi'w  ^^(  ciiitiln^' 
may  lie  deep  in  the  region  which  should  1h>  i'<imi»li'li'ly  iisKilli'd.  In 
other  places  it  seems  as  if  tlio  eartilag»>  tissui-  wen-  diiii-llv  i-nn- 
verted  into  an  ill-formed  bone  tissue  by  inotjipliisia  or  dih>>'l  trnii«- 
formation.  It  will  readily  be  seen  fmiu  this  th.'it  Iho  miilnlliirv  kimi- 
ces  of  the  new-fonned  bone  are  irn'gular.  and  (his  nbuoniiHlilv  in 
enhanced  by  the  premature  iutmnu'diilliiry  nliru)r{ilit<ii  of  tli<>  lxiiii>. 

The  same  sortof  irregularity  in  the  Ihhk' f<»rinitli<>Ti  nmy  U'  Hii>n 
beneath  the  iwriosteum.  An  ext-essivo  iiroUfondioii  t>f  i-i'lls  in  Ihi' 
inner  layers  of  the  periosteum,  the  irn-guliir  ciilinliftitinn  whirh  o«' 
curs  about  th^m,  and  the  abseiico  of  uiuforrnily  in  ihc  chilHiiiilion  nf 
ill-structured  bone,  couMpire  to  pnKluii'  an  irri'^uliir.  H|M>n^v  Imtn' 
tissue  instead  of  the  compact,  lanicUated  tisKnt*  whioh  is  wi  ii.<iM'H«tny 
here  for  the  solidity  of  the  structun'.  'I'lic  ini'n'nwxl  it'll  tj-rowlh  ln'- 
tween  the  epiphyses  and  diaphyscs  pnnbicos  llii>  pxcnliMc  Imnbliv 
swellings  which  are  chunicteriHtic  of  ricki'ts.  Al  llio  mimi'  lini«  llio 
medullary  ca\-ity  increases  rapidly  in  sizi'  nnd  llio  itini'r  lim-i'*  nF 
the  bone  become  spong}'.  The  modnUa  iiiiiy  Ih>  <-iinui"j|<'d,  iitid  M. 
if  it  has  formed,  may  be  absurlxil,  and  a  rniMlilliMl  farm  nf  n-lt'Hiu 
may  ensue. 

The  result  of  these  prixMisHCH  is  thai.  Ilii>  Ihhioh  dn  nul   |h"imi>u>i  <ui. 
lidity  and  cannot  resist  the  triu^tion  of  tli«  nniH<'l<>F>  'ir  mtlxiiti'  pio) 
sure.     The  epiphyses  may  Imi  rlirgtliu'i-d  '<r  Imnl.  ■■>i)H>i'Jtd]v  in  Hii>  i  IIm, 
less  frequently  in  the  I'»iig  Ixmi*.     Tin*  \'>im  \«»\t«*  nm)  llif  pi-hlc 
bones  may  be  bent  int't  a  varii'ly  i>f  fonnu.     hMi.inpl'-lt'  rnnlittt'i 
are  not  infrequent.     Complt-U' frai'lnnf  dn  ri'>|  nqnnlly  "I't-ni-  unlit 
the  later  stages  of  th»!  diftiuo',  whi-n   tln'  Inhm'm  linvc  iM-i-Mnn-  mttti' 
solid.     In  the  hewl,  tht;<;r»iiiiniTi  niay  Ih>  nninttntiiMr   Imui-  f'<i   ill" 
size  of  the  face  ;  the  fontnii'-lli's  and  sntnioi  mity  ii'intiln  M|<><ti  :  Mii' 
bones  may  Ije  wtft,  f^iroim.  and  hy|<"r»'nn'',   ivlillf   nl  (litli   i-i(tii'>» 
there  may  Ix:  rough,    Uirty   pfjo'lt'int   |iciii>Mllt   tlii<   pi'iliitititnitt 
Sometimes,  e»pe*-ially  in  tho  f'ii/Hitl  h'lni-.  (Im'H-  ittn  t-ntpidi'i)  d" 
fecta  in  the  l^jne,  filW 'iTily  with  n  (llit"iii  itu-ndmitic  :  Mii'i  i"n"M 
tutes  one  of  thf:  fonnu  uf  ^<  'ullfl  itnuinhitifi. 

It  does  not  fall  within  lh*«  (•"■[i"  f.f  (tiiu  wirl?  I'>  di-'tr-iltii-  lite  viifl 
OUS  defonnitiMi  which  may  minr  ai  a   pcmiH  iif  llil-i  iIIh-ih-m       IIim 

familiar  pigF^>n  brwwt ;  tfi*'  ffwi  frf  knMliM  mI'Oii!   tl lit f  (Im 

chest  frrtm  h«-nflinc(4rid  <]i\»M\'ni  nt  fh»  r-iloiMl  lln-  |.'.ltit  .'(  tiiti'(i>>f( 
of  cartilage  and  ^•'•n*'  ;  thr-  lcrr'>''lr  Irn'-'-.  Ii'nr  \f\r'  '-|>li<'<l  '  nt  <  •ttitu"'. 
etc.,  may  all  h*t  the  ri-vnU  <-.f  rn^hiH'-  wfikcnlnt;  "f  Mn-  l>"ni<i 
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After  u  timo  the  rachitic  process  muy  stop  and  tli9  bones  tjtke  f: 
a  more  normal  characwr.     The  {Hirous  bone  tisau©  becomes  com 
and  even  iinnatiirally  deneie  ;  tho  swellings  at  the  epiphyses  disa| 
pear;  irinny  df  tho  (loformocl  bonosmay  iHscoiiiwof  anoniwil  slia] 
In  twvuru  ctifRvt,  however,  the  deformities  coiitinuo  throii)^i  life  ; 
pecially  is  there  »  cetwatton  of  the  growth  of  the  bones  in  their  loi 
axis,  so  that  the  persona  affected  are  dwarfed. 

The  disease  may  havo  an  acute  or  a  dutaiic  character. 
acute  form  iH^^nft  Ui<iiii1ly  during  thv  finttMx  months  of  life, 
children  are  apt  to  suffer  from  vomiting,  diiirrhaia,  ppofnao 
iiig.  clirouic  bronchitis  and  pneumoiiia,  gtmeral  auiomia,  and 
ing.     They  either  die  or  the  rachitic  process  is  gnulitally  develi 
The  chronic  form  is  seen  in  older  children,  ajid  often  in  th«JBe  appa-' 
rently  healthy.     The  changeit  in  tlie  boties  may  tak^  place  vrittioui 
any  constitutional  B_^^npI^^ln!*,  though  there  is  often  catarrhal  b 
chiti^,  pneumonia,  and  umvmiu. 

OfrrKDMALAClA. 

ThiK  lesion  cotwists  in  thu  softening  of  fuliy  formed  hard 
tiKSUu  by  the  removal  of  it»  inorganic  wilta.     It  is  to  )>e  clenrly 
guished  from  rickets,  whose  lesions  are  due  to  a  faulty  developm< 
of  bone,  although  in  certain  external  charactera  the  two  dis 
sometimes  present  coniddurable  similarity.     Osteomalacia  osuoll: 
occurs  in  adults,  most  frcijuently  in  females  during  pregnancy 
after  parttiritinn  ;  more  rarely  it  occurs  in  males,  and  in  females  U: 
iw»odat«d  with  tlie  above  condition^).     Hm  cause  is  not  known. 

MicrOKuopiud  examination  shows  that  the  decaleifioitioD  ocean 
first  in  the  periphery  of  the  Ilavendau  canals  and  in  the  imier  tayen 
of  the  waUs  of  the  marrow  spaces.     As  the  salts  of  lime  are  remoTed 
the  basi-meiit  substanc^i  at  first  remains  as  a  finely  tibrillaltMl  matfr 
rial,  tttill  preserving  the  oi-igiual  laiiiellation.    The  bone  cells  may  be 
changed  in  shape  ordegenenited.     After  a  time  the  d«:alcifi«l  ti^mo 
may  disintegrate  and  Ixi  absorbed,  and  its  place  occupie<l  by  uew-^j 
formed  marrow  or  granulation  tissue.     AJi  the  disi^ase  goes  on  tb^H 
marrow  tissue  ia  congested  and  red,  the  fat  abfwrbcd,  and  there  is  s^l 
givat  uccuinulation  of  siuitll  wphernidal  cells;  or  the  marrow  may 
assume  a  gelatinous  appeaniuce.     The  decalcitication  and  abAOtptton 
of  the  lione  from  within  mjvy  proceed  m  far  that  the  iMMiy  xubfltaooo 
in  the  cancellous  tissue  almost  entirely  disappears,  and  the  compact 
Ixtiie  is  reduced  to  a  thin,  soft,  decalcified  tissue.     The  disease  tSBOt 
always  continuously  progressive,  but  may  be  subject  to  tern 
cessation. 

As  a  result  of  this  softened  condition  of  the  bonea,  the 
of  the  IkhIv  and  the  actions  of  the  muscles  may  induce  a  m 
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deformitiw  wliioli  aro  ftometimps  eswwsive  :  ctirTatiirp)*  of  the  epiaa, 
4-t)m|ilet«)  uud  iiioDinpIuto  frat^turt^t  <if  tlia  boDM,  diHturtiuiui  of  the 
pol\-U.  sternum,  etc.  Th«p«  is  a  leiidency  in  tbt«  dutottse  to  a  general 
iuvdlvement  of  the  boniM!,  but  tlio  clinnge»  are  Kometiinea  conlinMl 
to  inuglu  bonee  or  gixiupti  uf  bunetk  The  cnmium  ia  rarely  luucli 
affected. 

A1.TBRATIOK8  OP  THK  BONE  UAKRCIW  IN   l.KUK.KMIA   AXD  AKJKMIA. 

In  certata  fomiH  of  Itiiikivmm  the  murruw  of  the  bones  is  very 
markedly  altered.  The  ohjiiige  cutDosts  inaiuly  in  an  a<?cmnuhition 
in  tho  iHftiTow  tisane  of  spheroidal  cells,  often  in  a  condition  of  fatty 
degenenitioii,  ivhioh  iii^  in  the  meslies  of  reticular  c<M>n«otivu  tiitHiiw 
and  in  and  nloii^;  tho  witlU  of  the  hliK>d  vo»«<>U.  Tbitru  may  td«o  be 
alisorption  of  the  fat,  and  tH)niotiiiH«  ouliirgement  of  the  marrow 
«ivUy  friini  absorption  of  the  bone.  These  alterations  seem  to  be 
primurilj'  iliie  to  an  liyptTitbisia  of  the  marrow  cella.  The  iiew  colls 
which  Hconiniilato  in  tlie  marrow  nnder  thc«e  conditions  aro  of  vari- 
otiB  formt.  Mont  olianu-toristic  are  culorli!**.  spheroidal  c>ell8wbicb 
considerably  rosemble  tho  largo  lymphocytes  of  normal  blood  (see 
page  65).  But  thoy  are  usually  larger,  though  varying  much  in 
size,  hare  one  large,  often  vesicular  nucleus  staining  K-«s  strongly 
[ilian  tho  lymphocjne  nuclei,  while  the  priitophutm  U!«Uidly  contains 
I  iieutruphilv  granules  (jKigo  *>*]).  The^t  cells  are  called  tnyelocyfex. 
In  addition  to  tliese  the  marrow  may  contain,  mingled  with  ils  ushbI 
elements,  nucleated  red  blood  cells,  spher<^dal  nAH  containing  red 
blood  cells,  and  not  infreipiently  conitiderablo  numhent  of  small  octa- 
bi'dra)  crj'stjUs  (callt»d  Charcxtl's  cr}'8taU). 

Thodegreeto  which  this  accumulation  of  ceUs  occurs  varieo  much 
in  diff^-rttnt  ca*i'.s.  and  the  gross  appearances  of  the  marrow  are  i-ou- 
sequeutly  very  variable.  In  some  caam  the  marrow  is  soft  and  hiW 
a  unifonn  red  appearance,  or  it  is  variously  mottled  with  gray  and 
Ted.  Occaaii)nally  circuuLtcrilMxl  hannorrhagcs  are  seen.  Inanotb«- 
■class  of  cases,  in  which  the  cell  accumulation  is  more  exoesHive,  the 
marrow  may  l)o  gray,  graj-ish-yellow,  or  purifonn  in  appvArunce. 

TIkwo  cluuiges  may  occur  in  the  central  marrow  ca%-it>-.  as  well  as 
in  Uio  marrow  siuices  of  the  »iM«igj-  bone.  They  may  Imj  present  in 
wvend  or  many  of  the  bones.  They  are  usually  aooompanied  by 
analogous  changes  in  tho  spleen  and  lympJi  nodes. 

In  certain  caMcs  of  acute  and  chronic  anarmt'a.  particularly  in  th* 

,  pernicious  and  progressive  varieties,  the  marrow,  especially  of  tlio 

'  Inrgvr  long  bones,  may  lose  its  yellow  color  from  absorption  of  tlw 

fat.  andhecomered.     MicToeoopicaloxftininatiuD  of  the  marrow  under 

thene  comlititins  may  show  mycliX'yte«  and  sometimes  an  iibnndance 

<rf  develw|rtug  uucl«»te<l  red  blood  ceils  and  Charcots  crjrstaht. 
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lu  inany  nf  tho  acute  infectious  duieaaes,  typhus  and  typhoid. 
fever,  nloenitive  ciidoranlilii*.  recurrent  fever,  eUt..  tlje  bone  marrow 
has  bwMi  ftiuml  liypenemit;  and  containing  myelttcytcs. 

AH  of  thciw  li'HioiLx  uf  tliu  maiTOw,  nlUiuiigh  ourknowl«<lguof  | 
them  is  still  very  iucomplote.  toother  with  whut  in  kuowu  uf  tiia  < 
phvi^ological  functions  of  the  marrow,  point  to  a  close  relationship 
between  the  marrow  and  the  spleen  and  lymph  nodes  as  blood-pro- 
ducing or^^anik' 

ATKOPHY. 

In  old  agu  or  in  wnilo  coiiditiuii»  the  bo[H>«  may  become  atrophied 
by  tbo  absorption  uf  the  hard  tiMsuv ;  thv  medullary  9]Hio«e  art;  bO' 
la^ed,  the  iniurow  tis«uu  ooiittuns  \»as  fat  and  is  uft*-ii  ^-laliin^us  lu-i 
appearance.     As  the  result  of  the  lack  of  use,  or  from  any  cauwJ 
which  interferes  with  the  nutrition  of  the  bone,  mich  as  porjilysis  oEJ 
the  nmscles  or  diseases  of  the  joints,  the  bones  may  atrophy.     In  | 
coiiiiiX'liiin  with  atrophy  there  may  be  an  oeaifyiug  periostitis,  which  i 
rcKult.s  ill  milking  the  hone  luok  even  larjn.*r  than  nonnal.    Many  of  ths  \ 
CDuditioUACoinmnalyciilli'datrophj',  Kuchastheen>Kion»of  IxHie^ifrom 
tmnor4,  etc., pressing u[KHi  them, (iri'rwilly due toamrufyingoistwtis. 

The  bones,  sometimes  as  the  residt  of  atr<^hy  and  sometimeti  from 
causes  which  we  do  not  understand,  are  imusoally  brittle  and  liable  | 
to  fracture.     This  disposition  is  sometimes  hereditary. 

TCMOBS. 

Tumors  of  the  bone  may  involve  either  the  porioflteiim,  the  cou)>j 
pact  bone,  or  the  medulla,  or,  as  is  more  frequently  the  case,  two  or 
mon>  of  these  structurc-3  are  involved  at  once.  Tumors  of  the  bona . 
are  usually  accurujxuiiiKl  by  varioux  8;vcoTidary  and  someUmes  very  j 
marked  alterations  of  the  bone  tissue,  osteo-porosts,  usteu-sclerosis, 
osafying  periostitis,  etc.  The  new  growths  ara  very  apt  to  undergo  ■ 
calcification  and  ossification. 

Fibromata  may  grow  either  from  the  periosteum  or  medulla.] 
Their  most  coiimion  si-at  is  in  the  periosteum  of  the  tx)ne»  of  the  bead.  I 
and  face.  Tht'V  are  apt  to  furrn  ijoiyjioid  iinnoi-s  piujfi-iiiig  into  the 
posterior  uarc»,  pharynx,  mouth,  and  antrmu  of  Higbniorc.  Central , 
fibromata,  i.e.,  thotw  growing  from  the  uitnlulla,  are  mre.  Thej 
usually  occur  in  the  lower  jaw.  but  have  been  found  in  the  end-i  i 
the  long  iMines,  tJie  phalanges  of  Uie  fingers,  and  tlie  vertcbnp.  Tb«i 
fibromata  may  calcify  or  ossify,  contain  cysts,  and  not  infrequently  j 
occur  in  conibiuation  with  sarcoma. 

Myjoiiiafa  are  of  occasional  iwcurrenco  iu  bone. 

■  The  lllcraiure  of  tbc  rearorchM  on  the  dlimssMof  the  iipIocD,  which  an  fmpotUD 
In  this  conntxttioD,  maj  tic  rotiml  in  pnrt  In  Ortk'i  "  lieUrbudi  der  epeclellea  p«lhc4i>-' 
gtscheu  Aualoinio,"  Ucrllo,  ISSn,  crai«  Uoforuuit.  p.  t1*  ct  aoq. 
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Osfeomafa, — New  fonnations  of  lx>n«  (u*  n  reeiilt  of  tntlHininutory 
procetwes  are.  iw  we  have  already  seen,  ot  frequent  iK-currvno)  in 
bone,  and  althou^b  not,  strictly  q>eakuig,  tumors,  8om«  of  their 
fomut  are  very  closely  allied  to  Ihera,  and  they  may  (horvforw  ho  otm- 
TWiientiy  inoiitioiiwl  lion?.  X(?w  growtlwof  \ttm^  which  «ri»o  from 
tho  KiirfHCiM  aro  calh-d  exoatoxes  or  enostoses.  aoconlin^;  to  thoir 
ori^n  from  the  external  siirfiice  or  iateriur  of  the  bone.  They  may 
contain  all  the  constitueats  of  ttormal  bone :  bone,  medulla,  vessels, 
periosteum,  and  cartilage.  The  new  bone  may  be  eominact  and  like 
ivorj',  or  sjioiigy,  or  contain  lai'ge  canities  tilled  with  marrow. 

Tho  8)ut]>o  of  exostoses  varies  grtsilly  ;  tliey  may  I»e  in  tho  form 
of  sltiirp.  narrow  Mpiculut  and  prot-eiwt^*,  nmi,  occiirring  in  coimection 
with  perioistitis,  are  called  osteophytes.  Tlicy  may  bo  polypoid  in 
shape  or  form  rouwletl  tumors  with  a  broad  base^  They  may  form  a 
general  enliirgenient  of  the  Ix^iie,  with  much  roughening  of  tho  sur- 
face ;  tliirt  cumlitiiin  is  often  called  ki/perostosia. 

Th*\  bon(*  lH'n<«ili  these  new  growths  may  "be  normal,  or  sclenwted. 
ormrDfied.  or  the  modiillary  cavity  of  the  bono  may  rommunicato 
with  that  of  tho  exostosis,  Exosto«eA  ar«  iwualiy  devehnx-"!  fnmi  the 
periosteum.  sometiineH  in  tho  insertion  of  tendons  and  ligtimcnts. 
Tliey  are  very  frequently  multiple  and  may  occur  at  alt  u^es,  oven 
during  uterine  life. 

EnostofM'-s  are  developed  in  the  interior  of  bones  fn>ni  the  medulla. 
Tliey  may  iucretutc  in  size,  with  abnnrpiiou  of  the  surrounding  bone, 
until  they  project  fr»im  tho  fturfaire  lilte  exostoses.  Tbeir  most  fre- 
quent situation  is  in  the  boiK«i  of  tho  cMtiium  mi<i  face. 

Chtmdrointita. — These  tumors  may  be  single  or  multiple,  and 
m(j«t  frequently  grow  from  the  interior  of  the  bone,  but  sometimefl 
from  Uio  jx^riosteum.  They  are  prone  to  form  various  combinations 
with  other  forms  of  tumors,  as  fibroma,  myxoma,  sarcoma,  etc. 
They  arc  fri-qucntly  congenitjil,  and  are  nuwl  conunon  in  young 
people.     They  otwur  most  f  •x.-^jucntly  in  the  bones  i^if  tho  hand  and  foot. 

There  is  a  form  of  choudromu,  cJiUod  ontruid  chondnnna,  which 
develops  beneath  the  periostvum,  most  fn?<iuently  in  the  femur  and 
tibia  near  the  knee  joint,  forming  a  club-shaped  enJargement  of  tbo 
bone,  llio  cliantcteristics  of  tiie  tissue  composing  thrae  tomors  are 
that  it  rr-scmbli^  somewhat  the  immature  ttone  tissue  which  is  seen 
(•oneath  the  [H-rit>steum  in  developing  iMitie.  It  difTers  fmni  ciirli- 
lago  in  the  irregular  shape  of  its  cells,  in  tl>e  tibrillation  and  detiidtj- 
of  the  basement  siilistJuicu.  and  in  ito*  goiiend  vuMnilarity.  On  the 
other  hand,  it  has  not  tho  inorganic  contents  or  apputtmnoo  of  Imo 
bone.  It  resembles  oonsidembly  the  callous  tuwue  forming  about 
fractures  of  the  twines.  It  may.  however,  and  most  ft^-quently  does, 
become  converteil,  in  si>me  parts  of  the  tumor,  into  true  bone.  On 
8T 
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tho  other  Imnd.  ooinbiiiatio>i.s  with  MirooniAtotis  tissw  are  of  frvqiinilj 
wcurreiice  (jm.'o  below).  I 

Sarcoma, — This  form  of  tumor  is  espectaU3r  oommOD  in  thn 
boneM.  It  grows  fnnn  the  inner  layers  of  the  perioetemu  or  frvaia 
the  meduUa,  so  that  we  uuiy  dUtin^uish  a  peru}steal  anil  a  mjftw 
Utgenic  fUKTcoma.  Sometiiiies  tlie  tiiiiior  attark»  Ibe  bono  ilcteJf  fm 
early  that  it  is  imixKtHible  to  say  wbt^UKir  tbt>  tumor  )>o(;:Hn  iu  UiM 
poriosteam  or  in  tliM  nuniulla.  Thero  \»  aXuty  «  variety  which  grown 
clow  to  tiio  outdiilu  of  thu  poriostoiun  and  bocomi^  cuiuioc-h'<d  with  id 
— paroateal  tturcomn.  j 

The  perios  I  eat  sarcomata  usan\]yh(>]ong  to  the  varietiea  Hbro-,| 
myxo-,  chondro",  and  osteo-sarcoma,  more  randy  to  the  mednlLtnri 
variety.  They  coniiiienoei  from  the  inner  layers*  of  the  [KTiosieiiii^i 
piisltin^  tJiis  inombraiie  outward.  After  a  time  the  pcriostoura  i»4 
atliUTked  niid  tho  tumor  inviuk>s  tiiu  iturroiiiidiiig  soft  piirtrt.  Tlifl] 
Ixine  beneuth  miiy  remain  nurmal,  or  nuty  be  tn'uded  nud  gmduully j 
(IiHtppear  nntil  the  tumor  is  continuous  with  the  Du>dulla.  PortioMJ 
of  tJie  tumor  may  bi>  calcified,  or  a  prowth  of  new  bone  may  aocom-j 
pany  it.t  growth.  The  now  hone  usually  takes  the  form  of  platis,  or] 
spiindno,  nidiiiting  outward.  The  niinule  anatomy  of  these  tumuraj 
i8  very  variable.  The  »imple«t^ll»)  fibro-twuxronuita— are  comiK>»ein 
of  fusiform,  round,  stellate,  and  somotimos  giant  ihA\»  (inyoio{diuc«it},j 
in  varj-inj?  pn>portioiifl.  }iacked  closely  in  a  fibroiut  Hiruma.  In  tin- 
iiiodtdlary  form  tho  stroma  in  diminished  to  a  miuimum  and  the 
round  cells  nro  moBt  numerous.  In  the  choDdTx>-  and  myxo-aar- 
voma  the  bn^eniont  sulwtjuitV  may  Iw  hyalin  or  nuicoUH,  and  the 
cells  follow  the  type  of  ciirtilage  und  mui.^jU8  tissue  more  or  Una 
cJonely.  There  is  a  mixed  form  of  tumor,  called  osteoid  aarcoma,^ 
which  ifi  very  apt  to  apvead  and  to  form  metaKtast*.  Tho  growth 
oonitittts  in  |>art  of  tissue  correspondinp  to  fibro-sarruma  and  round- 
(.'Btled  sircoma.  In  adililiort  to  this  there  octmrs,  in  greater  or  lesa 
quantity,  immature  bono  tissue,  called  oflteoi<l  tiasue,  which  may  in 
part  become  calcified,  tho  ctilcificati"ti  usually  oixrurring  in  the  cen- 
tral [jortions.  leaving  a  softer  peripheral  zon«t.  This  fonn  of  tumori 
most  apt  to  occur  at  the  ends  of  the  long  bom<M,  and  may  form  tumu 
of  Lirgu  aizo.  It  is  often  called,  on  account  of  ibt  tendency  to  Kpretul 
and  to  fonn  metastases,  muliffiumi  osteoma  or  osleottl  cancer. 

M'jclogvnic  sarcomata  commence  in  the  medulla  and  may  grow 
rapidly.     The  bono  Kurrounding  thorn  is  destroyed  and  they  pro| 
as  rounded  tiunors.     Must  frei|uently  new  bono  is  formed  boneat 
tho  i«oriosteum,  so  that  the  tumor  is  ouclosod  in  a  tliin,  Uiny  slw^ 
itom«timo««  there  ai-o  also  plates  of  bone  in  the  tumor ;  sometimes  the 
peritwtcnm  is  unaltered  ;  sometimes  it  is  perforated  and  the  tumor 
invaded  thu  surroimding  soft  parts.     The  tumors  are  frequently  vi 
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soft,  vascular,  and  hEemorrbagic  in  part8,  or  may  enclosu  cyaU  filled 
with  tumor  detritus  and  blood.  They  are  usually  of  tlie  upindle  or 
round-celled  variety,  and  not  infrequently  contjiin  giant  cell». 

The  pa rosteal  sarcomata  reaomhie  the  poriooteal,  but  they  ap- 
pear to  grow  from  the  outer  layers  of  the  periosteum.  They  may 
be  as  firmly  connected  with  the  bone  as  the  porio»tcal  form.  Thw 
periosteum  may  remain  intact  between  the  tumor  and  tho  hone,  or 
it  may  diiitappear  and  leave  tbem  in  apposition. 

Angiomata  and  Aneuriam  of  Bone. — Avery  large  number  of 
tho  tumors  which  have  been  described  un<lur  these  mimcH  are  really 
sarcomata,  or  other  tumors  which  hapjx'ned  to  ]w  very  vattcuhir. 
Some  authors,  indeed,  are  disposed  to  deny  altogether  tho  existence 
of  real  vascular  tumors  in  bones.  There  are,  however,  reliable  cwioi 
of  cavernous  angiomata  growing  between  the  periosteuia  and  bone 
and  intimately  connected  with  the  latter.  Whether  inyelt^^nic  an- 
giomata occur  is  doubtful.  There  are  wjveral  cases  d(iM:ri)fed  of 
cavities  filled  with  hlood  in  tho  interior  of  Wnes,  which  it  is  difficult 
to  interpret.  They  have  mostly  been  found  in  the  h<^id  of  the  tibia. 
They  are  said  to  have  consisted  of  single  sues  composed  of  tliickened 
periosteum,  lined  with  plates  of  bone,  and  filliMl  with  Huid  and  clot- 
ted blood.  No  large  vessels  communicut'^1  with  the  Miu.-s,  but  tlunr 
walls  were  covered  with  a  rich  vascular  plexus,  braucluti  of  which 
opened  into  the  caiity  of  the  sac, 

Carcinomata. — Primary  aircinomata  are  of  very  doubtful  <>,- 
curreDCe  in  the  bijnes.  Must  of  the  structures  thus  tiaiued  Lave 
doubtless  been  sarcomata.  Secondary  curcinoiiiatji,  on  th«  uth^r 
band,  as  a  result  of  nietastawes  or  l'n:al  exd-nsi'^n,  are  of  ii<A  infre- 
quent occurrence  and  pn,'«4;nt  various  stru'-tural  f'jniii>.  Meta»tati/i.' 
carcinomata  may  occur  in  the  Iwnes  of  varii^us  [lart!*  of  the  b>>iJy  at 
the  same  time,  and  ure  m<Mt  apt  to  l*e  secjudary  fj  vaivin'jniH  'A  tiie 
mamma. 

Cj,;,/j,, —These  most  frwiUeully  occur  in  the  maxiUarj'  U^uvt. 
doubtless  in  Wiunectiou  with  the  t«ftb.  Tlw-j'  may  !*■  uuii-x-uW  or 
multilocular.  and  ointuio  cleur  Bt-rmu  or  a  mu'.'rjj-  or  br-jwy  fluid. 
and  Bometiines  cholest<-rin.  Tliey  may  W  liij":«i  wjih  epiitur-iiuia. 
Thev  Iwgin  in  the  iiiV?rior  of  ilte  Uin<-.  asA.  a^  tii^y  iu'-retw*  iii  si»f. 
expund  it  until  they  nuiv  U-  coverv-d  w;tb  w.'y  a  \L-ii  tliell  <.rf  b-jue. 
They  may  reach  a  lar^e  siz^,  »^vi-n  a*  L»r^  ^  a  •:lLi\  ]j«*d. 

Dermoid  tjyulu  are  tji-ira^\- amWy  i-j-^A  li^  •.>,tiif."n-,i£i  with  \k]^ 
bonefi.  particularly  -A  xh*i  ek*:!. 

t'Al:IAsJTK>. 

J^rhiiif/''f':'tH  luA 'y*l"""'*  "^  '^  J^^^t  rart  'yx-'irrenot  in 
the  U/Dfn  ':  tiie  foniwrr  ie  !«■*»  f^'jitti-y  f  .-ui*-! 
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For  a  ilescriptinn  of  tlio  dislocations,  misplacements,  and  injtiries'^ 
of  the  joints  we  refer  to  works  on  siirgerj', 

INFI-AIIMATION. 

Acute  Arthritis. — The  earlier  stages  of  ficute  inflammation  of  ■ 
the  a3m()vial  inenibranes  are  better  known  from  esi>eriment8  on  ani- 
mals than  from  post-mortem  examinations.     The  first  chtuiges  aM  | 
swelling  and  congestion  of  tlie  membrane,  with  increased  gi-owth 
and  desquamation  of  epithelium,  and  infiltration  of  the  membrane  I 
w-ith  lymphoid  ceils.     These  conditions  are  Boon  followed  by  an  exu- 
dation.    The  exudation  may  be  a  clear  serum,  in  which  epithelial 
cells,  lymphoid  cells,  and  sometimes  blood  will  be  found.     Or  floo  ■ 
culi  of  fibrin  may  float  in  the  senim,  or  the  fibrin  may  bo  in  exeses 
and  the  serum  nearly  iibsent.     Or  there  is  an  excessive  production  of 
lymphoid  oells.  and  the  synovial  sac  is  filled  with  i>uw. 

In  Serous  Arthritis  the  accumulation  of  serum  within  the  syno- 
vial sac  is  the  most  prominent  lesion.  The  disease  may  terminate  in 
recovery,  or  become  chronic,  or  pass  into  the  suppurative  form.  It 
may  be  caused  by  contusions,  penetrating  woimds,  gonorrboea,  rheu- 
matism, or  it  may  occur  without  evident  cause. 

Sero-fibrinoua  ^rfAri/ia  may  occur  under  the  same  conditionsas 
those  which  lead  to  simple  serous  infiammation.  The  fibrin  may  be 
present  largely  as  fioccuh  in  the  serum,  or  it  may  form  false  mem- 
branes over  the  surfaces  of  the  joint. 

Purulent  Arthritis  may  follow  or  be  associated  with  the  above 
forms  of  inflammation.  The  synovial  membrane  is  thickened  and 
cloudy,  and  there  may  be  but  a  moderate  amount  of  pus  in  the  joint, 
and  a  slight  degree  of  infiltration  of  the  synovial  membrfine  with  p«8 
cells.     Under  these  conditions  resolution  may  readily  occur. 

In  other  cases  the  accumulation  of  pus  in  the  cavity  may  be 
great,  the  synovial  membrane  and  its  surrounding  tissue  densely  in- 
filtrated with  pus  cells.  Under  these  conditions  granulation  tissue  is 
apt  to  be  found  and  the  cartilages  of  the  joints  are  apt  to  become 
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involvwl.  There  are  swclliiigitiiilprolifCTutiou  or  degeneration  of  the 
curCilap*  cells  ;  the  hiieetneut  Bulwtanco  beoomee  diwntegrated,  ulce- 
nit«*,  mul  ex|K)sea  the  bone,  in  which  osteitis,  caries,  rarefaction, 
etc.,  mny  occur.  The  new-formed  {^snulatioii  tissue  may  (lenptrate 
tlie  cartilagw,  nltsorlnng  the  basement  substance,  nml  by  mi^ttipLudn 
the  cartibig«  Hi«iiiio  may  !>«>  c<^>iivert(Hl  into  ««nbryoDal  or  giBnutution 
ti!*t<iie.  Tile  pii«  may  hrt-iik  through  the  «i{Mide  of  (he  joint  and 
tonn  large  aliscesfeon  in  the  adjacent  soft  p«rtH.  RometimeR  the  in- 
flainiiiiLtion  in  not  only  suppurative  but  gangrenons  and  runs  a 
rapidly  fatal  course.  The  synovial  membram-,  articubir  oarlilagm, 
and  ends  of  tlio  bone  all  undt'rgo  a  rapid  siipptiralion  and  gangrene. 
Pyiemiaand  soptioiDmia,  8inalI-))ox,  mi->i»li-t*.  scarlet  fever,  diphthe- 
ria, mumps,  typhus  fin-cr,  g1aiidvr»,  tlto  puerperal  conditicm,  expo- 
stire  to  cobl,  poni>tnt1iug  wounds,  imd  injuries,  may  all  give  rise  to 
purulent  Ryno^•itia 

Chronic  Arthritis  may  begin  aa  aoch  or  it  may  ba  the  result  of 
previous  acute  inrtamnmtion.  There  is  an  increnso  of  fluid  in  the 
joint.  Thi»  fluid  >.■*  thin  and  scrnus,  or  i.-i  lliickuued  with  flocculi  of 
£brin  and  opittu'liiil  ami  lyinphuid  evil**,  or  is  thick,  sjTUpy,  or  even 
latinouH.  Tiio  synovial  nicinbniue  is  at  Brat  oongpjited,  its  tuftfl 
pn>Miintnit.  I^ater  it  becomes  thickened,  sclerowtl,  mid  lUiiiMnic  ;  tlie 
v)iithflinm  is  destroyed  and  the  tufts  bticonie  large  and  projecting, 
Wm  the  di:ft<»nti»in  of  thi>  ciipsule  there  amy  bo  miUuxations  or  hix- 
Btions  of  the  joint,  or  the  oni)."«ile  rrwiy  be  mpturetl. 

Chrtmic  Ithettniatic  Arthritis  is  most  common  in  elderly  per- 
sons, usiwlly  affecting  several  jointa  and  mlvancing  slowly  and 
st«)dily.  There  isarhnmic  thickening  ut  the  sj-norial  membrane 
and  the  fibmns  tissue  adjacent  to  it.  Fluid  atx'umulations  are  not 
cummon.  The  arliculiir  cartilagi-s  are  apt  to  degenentte  or  ossify, 
or  liecome  softened  and  fibrillated,  and  tliey  may  distippear.  The 
itracting  sj-novial  meinbrancR  ami  fibrous  ti)<MUe  render  tlie  joints 
stiff  and  miiy  cause  concidendde  deformity.  Not  infnviuently  fibrous 
^and  bony  anchyloses  are  formed  between  the  ends  of  the  iMinM. 
^b  Arthritis  rfe/ormom*.— This  name  has  U-en  applied  to  a  variety 
^Hj^ibronic  inflammation  «>f  the  jnints  which,  combine*]  with  degene- 
^HBBod  of  parts  of  the  joint  and  the  new  formation  of  bono,  may  re- 
^Utdt  in  marked  deformities  of  tho  part 

It  usually  occurs  in  elderly  jiersons  ami  is  apt  to  involve  several 
joints,  most  frequently  tho  hip,  knee,  fingers,  an<i  f«-t.  It  may  be 
idiojiuthic,  or  due  to  rheumatism  or  to  injuries,  or  fullow  an  acute 
artlmtiii.  Tlio  caiwules  of  the  affocted  joint*  are  thickened  and  scle- 
rosed. Tho  synovial  fluid  is  at  first  increiwed  in  qiiimtity ;  lalipr, 
diminishivi  and  thicken^Kl.  The  tufis  of  the  sjTiovial  membrane  Iw^ 
coRie  umoh  enlarge*!  and   N-ascular ;    (Iiey  may  Im  converted   into 
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cartilage.  Sometimes  tlio  cn[n*!iic  1x!<'oinoti  <>c*»ifnyi.  The  new  IwiiP ' 
t^rowa  from  the  edge  of  ttio  ctirtilugu  witliiii  Iho  oiipsiilo  und  it» 
articular  surface  it  covered  \rith  cartilugo.  Tlie  Hrtioular  cartilagm 
are  much  clianged.  The  bsiHement  siibittance  splitH  into  tufttt.  while 
Uie  cartilaj^  wlla  are  inctvHsed  in  unmbor.  Or  the  iNUiement  mib- 
Stouco  be(^>lncil  flbniiiH  ;  or  it  ia  (tplit  uito  liuneUie  and  the  cartilage 
cellil  arc  iniilli|>l>i!d  ;  <)r  tliore  \n  fatty  dugi^iieration  aud  atrophy. 

An  II  a-wult  of  Ili«f*i?  chanjto*  Urjci-r  or  HtiudltT  [Mtrtioiis  of  Ui© 
curtilage  are  dvi^troytxl  uud  thu  ixuic  hoiRtttli  i^  hud  hnrv.  Tim  ex- 
posed bone  mity  biHiomo  compact  und  of  au  ivory  Hinoothnu^a.  The 
endit  of  the  bones  are  much  defortnod.  They  are  fljittcncd  aud  made  ' 
broader  by  irrepular  n«vr  growths  of  bone,  while  at  the  same  time 
they  atropliy.  Tlie  new  prowth  of  Ixme  starts  from  tJio  articular 
caitilagefl. .  Tho  cartilage  cells  increase  in  nuinber  and  tlie  ba-sieiiMint  | 
i<i)bstanou  in  (piiintity.  Tiiis  (riviwlb  is  most  exceitsive  at  the  edge  of 
tho  cartilngt'.  so  thnta  pi-ojwling  rim  is  funned  there.  This  pro- 
jecting rim  miiy  ossify  next  tho  bono,  and  nt  tlw  same  time  new  carti- 
lago  may  form  on  its  surface,  so  thut  wh  may  liiid  largo  masses  of 
bone  covered  \vitU  cartilage.  All  these  clumges  occur  in  various 
combinatioQa  and  sequences,  so  that  joints  iu  this  condition  present 
the  greatest  variety  of  appearancea. 

ArtbrHis  uritica  ((loiity  Arthritis). — This  diiieaao  i.i  cluixacter- 
izrti  hy  the  dejdisit  of  salttn  of  uric  acid  in  Die  carliiagcs,  Imhics,  and 
liganiont-*,  and  nbM>  iu  tho  cavities  of  jutiit«.  Tlio  de{Hj«il«  may  be 
iu  tho  form  of  stolluto  masses  of  ucicular  crystals  in  and  uIkiuC  the  < 
curtihigu  cells  or  in  tho  buseinL>nt  substanoe ;  or  lliey  nuty  bo  deposited 
in  the  fibrillar  cotmoctive-tisaue  structures  of  the  joint  in  single  crj-s- 
tals,  or  in  the  subcutjuteous  tissue  about  the  joint  as  white  concre- 
tions. The  deports  may  occur  in  repeated  attacks  of  thedixoase, 
and  are  accompanied  by  nctite  inllaniniaiory  changes.  They  may 
lead  to  various  forms  of  chronic  iuflamniatioii  of  Uio  joints. 

Tiibercnktr  Arihriiis  {Chnmic   Fungous  Arthritis;   StrtmKiWl 
Artbrititi). — This  diisvtiso  may  cummencu  in  tho  joint  itself,  or  b»j 
transmit t^td  to  it  from  a  tubercular  inflammation  of  the  bone.     It  ts< 
characterized  by  the  fonuatiun  of    granuhitioa   tissue  containing 
tulK'n-les,  sometimes  in  great  quantity,  and  usually  associatetl  \ritlii 
secondary  infliimiuatory  and  ilpj^'iierative  changas  of  surrounding 
parts.     According;  to  tlie  prominence  of  ono  or  other  of  tiieso  second- 
ary alterations,  severid   fomu  of  tulwrculor  arthritis  may  be  di*-l 
tinguiahwj.     If  there  is  an  excessive  growth  of  granuhitioa  tisBoe') 
without  much  .mippuratiou,  tbisoonstttute8a/tiH£/'Mi.v/'vrm.     Some- 
times there  is  extcnj^ivc  suppuration,  so  that  the  cavity  of  the  joint 
may  I>e  filled  witli  pus,  ivliioh  may  be  diwchargi^d  through  o^ienings 
in  the  akin  ;  or  there  may  bo  more  or  \«sa  extenaivo  forutatiua  of 
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afatoeMCK,  or  iniiltratiuii  of  ttiv  soft  i)urte  nbout  the  jcnnt  with  pas. 
In  oth«r  caiint  tiiort'  is  a,  predominant  tendency  to  brealdng-dowii  of 
tho  nt<w-form«i  tubercultir  tissue  and  of  tlje  tii«iiieH  of  tlie  juint — 
ulcerative  form.  The  cartiU{^  basement  flubatanoe  may  boooine 
split  into  fra(pnents  an<l  the  ot^lb  degenerate,  anil  thus  d(H'p  and  do- 
8tructive  nWrsof  the  oartilap^  l)c  formed.  Orihegratiidatitin  tiisiiuu 
may  work  its  w.-»y  through  tho  cjtrtiinjfw  into  tJio  btint*  Ix-nvuth.  hy 
ttlisurption  of  tho  ixuwment  xubstunco  of  the  cnrtilugG,  vriih  or  with- 
out pruliftmitiou  of  its  cells.  Caries  and  nwrosis  of  the  underlying 
bone  may  it-ad  to  extensive  destruction,  Hawl-in-hand  with  tliene 
alterations  ttubperioeteal  new  formation  of  bone  mjiy  occur,  or  scfero* 
sLi  of  Ifau  ndjiLOiUit  1k>ii(3  tissue.  There  may  aUo  be  a  prent  incn-am 
of  fibn>u»  tiiwue  about  tJio  joint.  Tubcrclo  bacilli  may  bo  found  iu 
the  tubercular  tissue  and  in  the  exudatioiis. 

This  disease  is  most  common  in  children  and  young  persons.  The 
so-called  scrofulous  diathesis  is  said  to  pnHlifipose  to  it.  but  local 
injuries  are  fri!<|u«MiU>'  the  predisposing  factors.  It  is  most  common 
in  the  large  jvintM.  It  may  iM^ur  in  connection  with  tubercular  in- 
flanunation  in  otiier  piui»  of  tho  iKxIy,  but  it  is  ftvtjuently  4]uite 
liK-ai,  and  may  remain  wj  for  n  verj-  linig  time  or  iM-niuim-nlly,  HJnco 
geiierid  infection  from  tubemilar  ur1)iriti8  ix  comimnUivvly  infrw- 
qufut. 

The  disease  always  runs  a  very  chronic  course  nnd  may  destroy 
the  iKitieut  s  life.  If  ruc<»very  takes  pUvce  liefore  the  cnrtilagMi  aJid 
bone«  are  invulvwl  llio  joint  i*  prwu-rvi-tl ;  but  it  may  be  stiffeuwl.  nr 
even  immovable,  from  the  contnuitioii  of  the  new  tibrous  tissue 
orotinil  it.  If  the  cartilages  and  bunvt^  uro  dl»eam.><I  tiie  joint  is  de- 
etroyi^tl,  and  cither  bony  or  tibrouit  iiiirhyloHis  nwultK.  SonivlinttNt 
from  the  change  in  the  itrtit^uladng  surfiK-wt,  and  the  (^vntractitm  of 
the  muscles  and  the  new  librous  tissue,  partial  or  uoinplutv  diidocu- 
tiona  are  produced. 

OocasiouftUy  miliary  tulxTcloJ!  occur  in  the  synovial  membnmes 
in  CUMH  of  guuorHl  miliary  tuberculosis,  with  but  little  accompanying 
simple  inflammat<My  change. 

TfMOKS, 

Secondary  tumora  of  the  joint*  »s  a  result  of  local  extension  fnMn 
the  adjacent  piirts  are  not  uncommon,  ami  the  tumom  may  Im  of 
various  kinib).  Primary  tumors  of  the  joints,  on  the  contrary,  are 
not  very  common. 

Lipoma.— A  now  growth  of  fatty  tissue  may  b*V">  "•  *''•'  other 
portions  of  the  syno*-i«I  membrai»e,  push  thi«  inward,  imd  jiroject 
into  tho  joint  in  a  mass  of  hift«— lijxima  arboreweuti. 

Fibroma  occurs  as  an  hjiicrtruphy  of  the  Utile  ttifts  and  fringes 
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of  the  synovial  membrane.  In  thia  way  large  polypoid  and  dendritic 
bodies  are  formed.  The  pedicles  of  these  growths  may  atrophy  and 
even  disappear,  so  that  the  growths  are  left  free  in  the  cavities  of  the 
joints. 

Corpora  aliena  Articuloram  (Loose  Cartilages  in  the  Joints). — 
This  name  is  given  to  bodies,  of  various  structure  and  origin,  which 
Hi-e  found  free  or  attached  by  slender  pedicles  in  the  ca-\-ities  of  the 
joints.  They  are  most  frequently  found  in  the  kni^>  :  next  in  ordi?r 
of  f  reqneiicy  in  the  elbow,  hips,  ankle,  shoulder,  and  maxillary  joints. 
They  may  be  single  or  in  hundreds.  Their  size  varies  from  that  of 
a  jiin's  head  to  that  of  the  patella,  They  are  polypoid.  I'oumled,  egg- 
shaped,  or  almond -shapeii ;  their  surface  is  8mo()th  or  faceted,  oi 
rough  and  mulbeiTy-like.  They  are  composed  of  librons  tissue,  car- 
tilage, and  bono  in  various  proportions. 

These  bodies  are  formed  in  different  ways, 

1.  By  hj-pertrophy  of  the  synovial  tufts  and  production  of  car- 
tilage and  bone  in  them. 

2.  More  frequently  by  a  change  into  cartilage  of  portions  of  the 
synovial  membrane.  Small,  Sat  plates  of  cartilage  form  on  the  inner 
surface  of  the  sjTiovial  membrane,  and  these  increase  in  size  and 
their  outer  layers  ossify.  They  may  remain  fixed  in  the  Bj-no\nnl 
membrane  ;  or  they  project  and  become  detached  from  it.  and  they 
then  aj)j»ear  as  flattened,  concave  bodies  composed  of  bone  (covered 
with  cartilage  on  one  side. 

3.  The  growth  of  cartilage  and  bone  begins  in  the  outer  layers  of 
the  synovial  membrane  or  in  the  periosteum  near  the  joint.  The  new 
growth  jiushes  the  sj'no\ial  membrane  inward,  and  projects  into  the 
joint  as  a  polypoid  body  covered  with  the  inner  layers  of  the  synovial 
membrane.  Later  the  membrane  atrophies  and  the  growth  becomes 
free  in  the  joint, 

4.  There  may  be  cartilaginous  outgrowths  from  the  edges  of  the 
articular  cartilage. 

5.  Rarely  portions  of  the  articular  cartilages  may  be  detached  by 
violence  or  disease ;  or  fibrinous  and  other  concretions  may  result 
from  arthritis,  or  under  conditions  which  we  do  not  understand. 


MUSCLE. 


LESIONS  OP  VOLUSTAHV   STRIATED   UVHCLK. 

7T(Bnu>rrha(ft'. — This  miiy  occur  iwui  rtwiiltwf  mocLniiicHl  injury  ; 
from  riipture  of  the  fibres  by  convulsivo  contrHction,  iis  it]  t<>taiiiis ; 
or  it  may  occur  when  the muBcle fibres  aredegenemted,  as  in  typhoid 
ft^vt'r ;  or  in  conneetion  with  certain  jjeneral  diseases,  as  Bcurvy, 
purpiini,  hiL-i»orrht4^i.!  iliHth««i3,  septioietiiia,  etc.  The  blood  i»  usu- 
ally readily  fibiwirbcd. 

Embtfliv.  Infarction  of  Muscles  in  ooiuibction  with  tiwu-t  di«- 
esae  has  been  described  in  a  few  ciuses.  but  it  i«  mn). 

yVoumls  and  Ituptiire. — Wlien the  moscle  fibres  are  sever«xl  by 
wounds  or  rupture  ihere  in  more  or  lees  degeneration  of  the  divided 
fibres,  and  the  tt-ouiid  may  hoal  by  t]io  production  of  granulation  tis- 
sue, which  grtuiiially  bi-coini-sn  convortod  into  cicatricifd  ti**uc.  thus 
binding  the  »ever<j<d  pfirts  together.  In  som«  ctvsv*  thcro  it  a  new 
foraiatioQ  of  musc-1e  fibres,  which  penetrate  thocicatrix  and  MtabUah 
muscular  connection  betweon  the  |>art8.  When  the  wound  d(X"S  not 
gnj>o,  sti  that  tli«  suvornd  ends  are  not  much  separatetl,  there  may  b«, 
it  would  itroni,  a  direct  ty^-^tablishment  of  muticnUir  continuity  by 
now  development  of  nuisck-,  without  tho  fOTmation  of  much  dqw  con- 
nective tissue. 

The  exiurt  way  in  which  musclo  fibres  uru  n^igvuentted  is  yA 
somewhat  uncertain.  In  many  chsob  there  Heems  to  be  a  prolifera- 
tion of  the  so-called  muscle  corpuscles,  leading  to  the  formation  of 
i>liing)it«t<l  wll»»ir  string  of  otdU,  which  are  gradually  converte<l into 
striated  miiUK-le.  lu  some  cai^-s  the  appeanutces  would  seem  to  in- 
dic»ti>  that  connective- tissue  cells  may  {larticipate  jn  the  formation  of 
nvw  muscle  fibn^  but  this  is  not  curtain.' 

INFLAMMATION. 

Suppurative  Myositis. — In  tho  early  stniftm  of  this  Wion  we 

'  For  lltorntunf  oa  inuulo  rc]^nmilloD  concult  Zai*iwnki,  Ardi.  f llr  eji|i.  I^lbo- 
logb  u.  Plunn.,  B<1.  xx*.,  Ilcfi.  0  und  «,  p.  41S,  168*. 


688  MUSCLE. 

find  the  muscle  hyperfBinic  and  tiedematous,  and  the  interstitial  tis- 
ane more  or  losa  infiltrated  with  small  spheroidal  cells,  doubtless  the 
resiilt  of  emigration.  If  the  inflammation  becomes  intense  there 
may  be  im  excessive  accumnlation  of  pus  cells,  either  diffusely  in  the 
interstitial  tissue  or  in  larger  and  smaller  masses.  Hand-in-hand 
with  this  cell  accumulation  occur  degenerative  changes  in  the  mus- 
cle fibres.  By  pressure  their  nutrition  is  interfered  with  and  they 
undergo  grsuiular,  fatty,  or  hyaliu  degeneration.  They  may  com- 
pletely disiiitegralo  and  gangrene  may  occur,  so  that  lai^er  and 
similler  masses  of  the  infiltrate<l  muscle  tissue  become  soft,  foul- 
smelling,  and  converted  into  a  mass  of  detritus  in  which  but  little 
muscle  structure  can  be  detected,  and  which  is  intermingled  wiih 
l>ju?toria.  In  other  cases  there  may  he  larger  and  smaller  abseesi«s 
foniieil  in  the  muscle,  the  musi^-le  tissue  itself  either  degenerating  and 
disintegrating  and  mixing  with  the  contents  of  the  abscess,  or  being 
pre;iseil  aside  and  undergoing  atrophy  and  degeneration.  In  some 
cast's,  when  the  formation  of  pus  is  moderate  in  aiuoimt,  there  may 
V>e  restoratinn  by  fonnatiou  of  granulation  tissue  between  the  muscle 
fibres.  This  Ixvomes  gradually  dense  and  firm,  and  leads  to  more  or 
less  atrophy  of  the  muscle  fibres  by  pressure. 

Acute  suppurative  myositis  may  accompimy  wounds  ;  it  is  very 
common  in  acute  phlegmonous  inflammations  of  the  sldn  and  subcu- 
taneiHis  tissue,  and  often  accompanies  acute  infectious  diseases,  such 
as  pyaniiia.  erysiiH'las.  etc.  In  most  cases  the  pyc^wnic  bticteria  arv 
pit-<:it  i;i  i[w  ii;tl:tinni;itiTy  I'li'i.  It  is  n^'t  int'miueiitly  sn-n  in  iLt- 
inuM'ii'--  ;uli:ii\'!i!  Ill  till'  i:ill;iinfd  mui'-nis  nifinbranes  in  dipliihnn:i. 

-li';''  I'lr-  •■•iiiiiii'it-r'i.-<  .'///".'-'/'■•■■, — A  IV'W  c;i>es  v'f  ihis  tli^f.i:^ 
h:\v\-  'fr  ■.■■.:  lii-ori'iK-ii.  i;i  wliii.'h.  withmit  lesion  of  the  nfrv..us  >ystvm, 
cermi::  -■■.■.■i:[i>  .■[  ni:i>rli<.  with  the  iVi'unviKv  of  fwi-r  and  I'iuii.  U- 
Ci.';!!i'  >w  'iIt-;;.  i;i  -.1  ]:i..>  i-i-i-;  '[•■■>.':  with  j^liiail  h;i'rni-rriiii;;i.-<.  >..ft. 
III. ■:■'..'■!  w;:ii  y.'"":..\v;-!;-w;L::,-  i.:iTi'h.-:,  Mi'T.-K'.'j.ioaliy  tli--  iuiis.-;e 
V.l'V-  -'::  ■"■.■,;  lt:', ::;■,;".  .r  ;.:;■!  Ui::y.  •  r  in  >t'ni-  cus-.-s  waxy,  i;fp-i:<  r-.i- 
ll-.:.  T:-,  ■ '■,iv.- ■  -  :'  :':.•.-  \,-:  .n  \<  i;..;  ki: 'W:'..  In  i-ne  <.-asi- t!;.,>  ii:::" 
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omwdiiif;  the  muscle  fibres  apart.  induHnj?  atrophy  in  them,  and 
8oin<>tira«H0aiuung  their  comp)ete  cleHtmction.  ThiH  Wion,  which  in 
tho  nnalogiifl  of  clironic  iiiteretitial  inflmiiiiintinn  of  th«  internal 
urgiuis,  iiuiy  iKnir  in  musu-las  which  itiv  iuljawiil  to  olhorpHrts  which 
UTO  tho  soiil  wf  clironic  inltiiintnatory  proiVBacs,  It  iniiy  occur  ia 
inascl«8  which  aro  not  used.  Th«  now  formation  of  connective  tissue 
would  in  Bomo  cases  aeem  to  be  secondary  to  atroi^y  of  the  muscle 
fibres. 

Myositis  o«#i^c«ns.^Under  conditions  and  for  rcA»ons  which 
we  do  not  undorstaud,  tlicro  occasionally  occurs,  usually  in  youn); 
persons,  a  now  formatiun  u(  boiiu  ti^ue  ia  Uiu  iatcnttitiul  tisaue  uf 


Flo-  ML—C^Bam  iHiwmm.  Mraoni. 
Hm  ooanaetlTT  Uanip  b  dtoar  In  MslOK.  akl  Ike  niuciv  BMm  mv  iirafibied  nod  puUcllr 


inu9cl«B,  in  tho  tendona,  lij^neuts,  fasdfe.  and  apouourosea  Thia 
sometimes  apiuirently  starts  as  outgrowths  from  the  periosteum, 
WHiictimcs  not.  llio  hone  fonnatious  are  apt  to  comntence  alMuit  tlte 
neck  and  back,  wid  may  biXMiuo  very  widoitpn-Jtd  over  tho  Unly.  80 
farns  thoniiuicWaroconctTiMHl,  thcroiit  Ufiuidly  an  incn^ase  of  con* 
noctivo  tistuio  hutwcon  tlio  fibn.<«  and  bundles,  in  which  m-w  Ixmo  is 
fonned,  nsually  in  elongated  and  sometimea  in  sptctila-liko  nuuwnt. 
Tho  muscle  fihn's  uuiierKo  seooutlarily  a  ^rflater  or  Ii-ss  dk-jirpo  of  at- 
cophy  or  de^acmtiuR.     There  may  be  fatty  intiltmtton  betwuco  the 


<M 


fibres,  and  various  deformitips  nrt>  jiroducod  by  the  ebortening  mw 
progrehsive  immobility  of  the  affw;t«d  piirtK' 

Wbib)  the  above  disease  ia  a  progreesive  and  fretjuently  a  gmeml  i 
oiic>,  Ukto  iiiiiy  l>e  new  formation  of  boiie  in  mtiRicrIc-  im  a  nwultof  pro- 
loti(^l  or  rupitiUid  nitwlianical  irritatioii.  Tims  in  ibo  ndduotors  of 
the  tbigh  in  persons  wbo  am  cotislantly  in  tbu  saddle,  or  in  the  del* 
toid  muscle  oS  soldic-r»  tvtiu  Htriko  ibis  part  w4th  their  weapons  in 
drill,  thore  may  ho  a  foriiiiitiou  of  bou)\ 

Cfummala  and  occasionally  ttiberclea  occur  in  the  ocHUlecti^■v  tie- 1 
8ue  of  muscle. 

DEOENERATIVK  CHANdKS  IS  THK  MPSCLES. 

Simple  Atrophy. — This  may  occur  ia  old  age,  in  prolonK<*d  ex* 
haustiug  diseasee,  or  as  a  nwult  of  pressure  from  a  foreign  body. 
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a,*tropUnl  DiUKtoOtirp;  b.  dr««iimtcil  muwlo  nbra:  r.  lDl«nilltiftl  UMunj  rf .  uUhUti  of  pn-  ' 
Ufnmtad  DiiHKic  nuclei. 


tumors,  etc.  Tbo  muscle  fibres  grow  narrower,  the  dt^rw  of  narrow- 
ing fre<iu<'ntly  varj-iug  considcnibly  in  diffomtit  iiarts.  Tlivy  usually 
retain  tlie  utriatious.  but  these  may  bo  obscurud  by  dogenerativo 
changes.  Tlio  sarcolemiua  may  become  thickonwl,  and  there  may 
be  a  c^)uwilcrabU'  incrt-ase  in  connective  tissue  betww«i  the  muscle 
fibrtjs  and  bundles. 

Progressive  Muscular  Alrnplijf. — Tlii.s  lemon  consists eeeontiallr 
in  a  combination  of  simjile  or  d eg* -iic native  atrophy  of  tlw  ninsel« 
fibres  \vit)ichiitnic  iiiterstitiitl  inttitinnuition,  and  iftsometiniusassoci- 
atoil  with  proliferative  cbaiigi^ts  in  tbo  muscle  uuclei.     In  the  earlier 

'  The  liUmtiirc  of  MjrosJIIa  osiJHrjinB  iiinv  be  foitml,  log«UiPT  with  a  (t^scrlplion  of  ] 
>3rae  laUtenlng  cue*,  tn  an  nrliclu  by  JU^yi  lii  Viicb.  Anhlr,  Bd.  IixIt.,  p.  14&. 
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Btl^»e  of  the  disotuw  fho  muscles  niaj-  be  pale  and  soft,  but  exhibit 
otberwise  to  tho  naktHl  eye  but  littli'  alteration.  OraduaUy.  however, 
the  muiKle  substauoe  bwoiiRw  nipia^H-d  by  connective  tiiwue,  bo  that 
in  marked  and  advancetl  caseM  tbu  inunck-s  aro  c<>nverted  into  tibnms 

,  bands  or  cords,  n-ltoae  dcathcial  contraction  laftj'  induce  great  tie- 

[formities. 

Mirrt««;.iiiiwtl  exainination  ibows  in  the  enrly  stages  of  tb*.Mii«:ii^i 
a  proliferation  of  (.■ells  in  the  iaterstitial  tissue,  bo  tliat  thia  nuiy  Lave 
Iho  appwininoc  of  (^ranuhitJon  or  embryonal  tissue ;  also  in  some 

-  coses  marked  proliferative  chtutg<es  in  tlie  muscle  nuclei  {Fig.  2'.>7), 


T  It        • 


rta.  n*.    Pnoaauaiti  Minoinjui  A-noftn  (Sciteu>Bnucl'Mniiwnn*sK4le«>. 
a,  locrouR]  liibrnllllnl  Uwne:  ft.  nMrly  unnriiU  uiiivl*  flbrm;  c,  ifcciaimMd  aiu«-l«abn>: 
Id, Blniiiblnl smariv flbrH:  c. chuttin of  pro]]|«nu«>l diumI* aatttL. 

leading  to  the  formation  of  new  oells  which  may  more  or  Kiw  n-jilace 
the  contrartil©  eub:<tance  witliin  tbe  saroolemnia.  Tbo  m-w  intf-r- 
B.fltitial  tissue  inc-niwes  in  quantity  and  (rrows  densor,  and  may  crowd 
^  the  mu«:k'  fibres  apart  (Fig.  208).  Th«  waits  of  the  blood  Teasels 
may  also  become  thiekem^d.  Haud-in-hnnil  with  tliew  interstitiBl 
alterations  the  atropliy  of  tbo  raascle  fibres  procc«'«l.s.  These  may 
rimply  grow  narrower,  retiiining  their  striations ;  or  they  may  spUt 
up  into  longitu<linal  fibrillie,  or  transversely  into  discoid  masses  and 
in  thit*  condition  disappear.  In  other  oaaeA  a  certain  amount  of 
.fatty  or  hyaliii  degeneration  may  be  preaeiit.    Tlieso  degeoemtiro  and 
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I>r<jliferatir<>  changes  do  not,  as  a  rule,  oocitruniformlymthoHffi'ctct!! 
rmiwliw,  Lul  wtme  parts  are  affected  earlier  and  raare  iiiarkLiUy  ti 
oth^rx.    Tlio  atrophiod  muscle  niay  be  replaced  by  fat, 

ProgruSMivu  miisculKr  atrupliy  intapt  to  cuinmoaco  in  the  smalt 
muiHrW  of  tlie  extmmitiuti,  iti  mniiy  »i»vs  iti  thu  muscles  of  the  ball  | 
of  the  thumb.  It  may  comiDoticu  in  tlio  mu«;le«  ef  the  shoulder, 
the  armtt,  or  the  baclc.  It  nuty  have  a  coDtinuous  ext«Qtnon,  or  it 
may  jump  single  mtiArleR  or  groups  of  munclee.  IXiilb  may  boin- 
duoi-tl  by  the  aflr<?otioii  of  the  muflclefl  of  r«<pinitioii  or  dugiutitiuu. 

The  «ius<.>M  of  this  lesion  are  in  many  cnmts  unknon-D,  hihI   there  i 


no.  an  —  Pmnmo '  B I  i>»uuapnT  nr  flutTxaonanin  Huncu  (Vt-Tn  Ixm-nutioxli 
Tlw  ipMdnica  la  ttmu  Uie  own  mmllonvd  below,  MixoDpatifltie  tnuiupls  in  mi  in— 

Ig  OOiuidoniblu  lack  of  unanimity'  of  opinion  as  to  whether  it  ia  pri- 
aiBrily  a  (Itsc-ase  of  tlie  nmiicleit  or  of  the  nervous  system.  In  a 
considerable  projmrtiun  of  caws  the  muiwlo  legion  is  associiitwl  with 
atropliy  of  the  gjiiigliim  wli»  in  the  uiitt<rior  comua  of  tlio  spinal 
^xjrd  Riiil  the  devfloptnent  of  connective  tiisiue  about  them.  In 
■other  (-asos  these  chaugeB  in  the  cord  may  apparently  be  ubsent. 

It  i»  sumntimea  acconipaiiieJ  by  atrophy  of  the  nerves  which  : 
distributed  to  the  muscles,  and   atn>phy  of  the  anterior  roots 
been  describetl. 

It  is  probable  that  there  are  iwveral  varieties  of  ppo^fressive  ni^ 
cidar  atrophy,  which  our  present  knowledge  dovM  uot  enable  a» 


MUSCLE. 

I'lt-urly  (Htttiii^iith.  Muscular  alropliy  in  stuiio  ftii*«*  followa  over- 
e^traiiiiiig  of  groups  of  moadflSr  or  iiijiirk-M,  am)  muy  occur  as  one 
ot  the  ecquelED  of  typlioid  fwiT  an<I  dipbtberia. 

Atrophia  MtisctUorftm  lipomalosit  (Pseudo-hypertropby  erf  the 
Muscles). — In  aome  caae«,  hantj-in-liand  with  the  pnxiucrion  of  new 
coniioctave  tin-tue  in  the  muscles  antl  the  atrophy  of  the  mtuicle 
flbrv^.  or  nftt<r  iUtsM  chunks  bitvo  nuulu  coiisulumblo  progrvtits.  ttwro 
oi'vuraadevelopmeiitof  fiit  tissue  bet WL>en  t lie  fibrL-s(FiK.  "i'A'i)  which 
nwy  prevent  any  ajipiirent  diminution  in  the  size  of  tho  mu)H.-tB8,  or 
in  some  cases  may  even  pve  them  a  preat  incresuie  in  eize.  This  condi- 
tion is  of  most  f  re(}iient  occuiT«m"e  in  chitdn-n,  and  is  moat  apt  to 
apiKMir  iu  the  giL'^tmcJicinli  niuwW,  lu  tlw  up|>i>r  extremities  the 
deltoid  and  tricejis  iiry  most  frwjueiitly  involved.  The  Imoii  may  be 
symmetrical,  affoctinp  similar  muscles  on  both  udes  of  the  body,  or 
it  may  bo  unilateral     Piirta  of  muscle  liellies  may  be  affvctod. 

Tho  cause  of  this  form  of  atmphy  is  not  definitely  known.  Vari- 
oua  leMona  of  the  spinal  conl  havo  hooti  dcacribtMl  aa  occurring  with 
it;  hut.  in  many  caws  at  lowt,  alturationa  of  the  nervous  system 
cannot  bo  d^^'lccti-d.  The  writer  luia  dMH;ribi.>(l  a  cttMi '  in  which  this 
lesion  wna  marktxl  in  the  gjistrocnemii  iu  connection  with  multiple 
false  neuromata.' 

Fatttj  Degeneration,  with  gnmter  or  less  destruction  of  the  mus- 
cles, may  commence  with  a  siinplo  swelling-  and  fine  [^annlation  of 
the  fibres.  As  the  ]irijei:?!«  goes  on,  smjiUvr  and  laryer  fat  dro|)leta 
apiKtar  in  the  c^>iitriK-li)o  substance,  which  lc«o«  its  striatkwts  and 
Vvomc*  frialjlo,  and  may  be  entirely  destroyed,  h-uvhig  wiUiin  the 
surcolemmu  a  mass  of  fatty  detritus  which  may  finally  bo  absorbed 
and  disappear.  This  alteration  may  occur  in  acute  paronchymittouil 
myositis  in  connection  with  variiHis  forms  of  atrophy,  in  proloogud 
exhausting  diemaw-s,  and  in  phosphorus  poi.-i')ninjf. 

Hgalin  Degener<iii<m.~\J-aA.wTDk\en'v!!ty  of  coudilious  the  mua- 
cle  fibres  undei^  a  [Kicuhfir  series  of  changtw.  leading  to  tlieir  con- 
\'orMon  into  a  trunsluocut,  highly  refractile  material,  wmiewhat  re- 
Hembling  amyloid  but  not  gi^'ing  its  micro-cbemieal  rvactions,  and 
apparently  more  nearly  aUied  to  the  material  prtwluciil  in  ttie  so- 
called  hyalin  degeneration.  The  lesiitn  in  the  muselo  which  we 
are  considering  is  commonly  ciilk-<l  trnxy  degeneralinH.  from  tlie 
peculiar  appearance  which  the  musclcii  pru^enl.  When  the  Iwtioti  \a 
far  advanceti  and  oxtciwivo  tho  musclm  are  hriltle  and  have  a  gray- 

>  Pratilfn.  Amcrlcaii  Journal  uf  Moltcsl  Hcienccs,  July.  IWO.  p.  IM. 

*  For  bibliography  ot  iuu«.'ular  Ktropbj  couult  Frialniekt  "  U«bor  luugiualTV 
HukclBlrapbic,''  etc,  tlcrlin,  18T3  i  aim  "  Dtdltnnwln  WKTclixpUique  dti  ScteaoM 
ini'-<)lciilti*."a»cr.,l..  x.;  or  Euk'ntwrs's  " R«al-EiicTclor«(Ua  dagemmnUn  BlB- 
kuoiU,"  uUdo  hy  Pick  ua  Miukvlulru|iluc. 
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ifih-yellow,    trEUifiltioPtit   appearance,     Mirrosropiral  examination 
various  stHgt>»  of  hyalin  dejtenpration  of  musi^le  shows  that  tlie  con- 1 
tractile  substance  of  the  fibnvi  l>cconi<>R  at  fir»t  swollen  and  ^n^nnlar,  j 
and  gradually  convi>i-U>il  into  tiyiilin  niitU'riiil  which  ittay  {)rt>si-iit 
the  outiini'S  of  the  swiilk-ii  fihrwt,  but  is  moiv  fR'qui'iilly  lirokcu  into 
larger  aud  snuilk-r  shnpL'leMt  clumps  (Fig.  300),  wliich  may  diian-  i 
togniti>  and  finally  bo  absorbed.     Hand-in-hand  with  theeo  chan(p>3  ' 
there  usually  occurs  an  increase  in  the  interfibrillar  connective  tissue, 
and  in  certain  cases  thero  iiiny  l>o  n  proliferation  of  the  muscle  nuclei 
and  a  new  formation  of  vnnously  sJmpecl  cells  witliin  tJi©  sarco' 
lemma  which  kutdx  to  the  regcnonttiim  of  the  fibn».     As  a  reside  uf 
the  brittIenL>»s  of  tlie  dc^nonitcd  musclett  timy  ar»  apt  to  rupture, 
and  in  this  way  hjemorrhane  may  occur. 

This  form  of  degeneration  may  occur  in  pn^ressive  muscuhtr 
atrophy,  in  variola,  cerebro-spinal  meningitis,  trichinosis,  in  conm-c- 
tion  willi  inllaniiuation,  injuries,  freezing,  el4!.     It  is,  however,  im«t 


Tnwoto  yvnm. 

marked  and  frequent  in  typhoid  fever.  In  this  diseaiH!  tliu  roi:tu» 
abdominis  and  tlie  adductors  of  the  thigh  are  moet  frequently 
affected. 

Experimental  iuvustigatiomi  have  shown  that,  under  certain  con- 
ditioiiM,  very  similar  iippcaniiices  may  be  produced  in  the  muaolee  by 
post-mortem  clmnf^GS.  It  is  not  unlikely  that  a  variety  of  changes 
are  at  present  included  under  the  name  waxy  or  hyalin  degeneration 
of  the  imiRcles.' 

Hijiifrtropky  of  Muncle. — True  hypertrophy  of  muscle  as  a 
pHtholugival  condition  is  rare,  but  it  has  been  described  in  a  few 
cases.  It  is  usually  confined  to  circumscribed  group«  of  muscles. 
On  microscopical  exuiniuatiou  the  diaiiioter  of  the  fibres  is  incroa#<^>il, 
sometimeB  conaderably,  though  not  uniformly.    The  transverse  stri- 


■  Cnnsutt  JSmlw,  "  Uobcr  Hie  VerftDdeninit  der  willkQrllchoo  Mtukdn  In  T^fptms 
abduitilDallB."  Leipzig.  1884;  also  Wfihl,  "  Exp.  L'nt«rg.  Q.  il.  wudiMHigS  I>e^eBe- 
taiiott  liur  qiicrgcsir.  Muskelu. "  VSrcii.  Arch..  BJ.  Ui..  p.  3&S.  1871. 
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ation  is  unaltered  antl  the  muscle  nuclei  are  in  some  caae»  enlni)^!. 
The  cause  of  the  change  ia  unknown. 

TUMORS. 

The  tumors  of  the  muscles  usually  develop  in  the  connective 
tissue.  Fibroma,  chondroma,  lipoma,  myxoma,  sarcoma  may 
occur  as  primary  tumors.  Carcinomata  and  aarcomata  may  occur 
secondarilyin  the  muscles  as  a  result  of  local  extension  from  adjacent 
parts.  The  muscle  fibres  are,  as  a  rule,  only  secondarily  affected  by 
pressure,  etc.,  in  tumors  of  the  muscles,  but  there  exist  observations 
which  point  to  the  possibility  of  a  proliferation  of  the  muscle  nuclei 
and  the  new  formation  from  them  of  cells  which  may  take  part  ia 
the  growth  of  the  tumor, 

PAKASITES. 

The  Trickiva  spiralit  in  the  most  c<imtnuii  parasite  in  tlie  mus- 
cles. 

Cy-if  icvrcHS  celtutoMOi  anil  KchiiiococcuH  wcasiomdly  oc^mif. 
58 
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THE    LESION'S    FOUND 
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THE    GENERAL    DISEASES, 


Dt 


POISONING, 


AND  IX 


VIOLENT   DEATHS. 


DISEASES    CHARACTERIZED    BY   ALTERNA- 
TIONS IN  THE  COMPOSITION  OF 
TIIK    IJLOOD. 


There  ia  a  ^oup  of  diRcatten  in  which  ihe  eeamtial  lemon  se«iiM  to 
be  an  altpmtion  in  th«  coiup«'>!<ition  of  thft  Hood,  althou^li  in  Miinu 
inpin)H>rK  tif  thi*  ffroup  other  kt^ionrt  nro  hIw>  prcsw'iit.  ITiis  group 
vraVinu'i-K  C')iK)ri»<tK,  Pi>riiii-t»ii.'^  Amuiniii,  Aditi^on'^  Diiteaeo,  Leu- 
luvmiu,  itnil  PHoiKlo-lHulaemUt. 

CHLOROSISl 

In  many  caaeo  of  <?hloroms  the  only  l«<«ion  in  ihe  ehtuige  in  tiw 
composition  of  thn  blood. 

The  ivd  litiHxI  (clobiiW  niiiy  contain  lc»t  hnnuoglobin  thtin  nonnul 
and  tho  nuinlM^r  of  rctl  Mood  ot.-ll»  bo  diniiniidifd.  Thero  nre  pnweiit 
red  blood  cv\\s,  »uino  of  which  are  larger  imd  some  smaller  than  the 
normal  celbt.  There  may  be  irregular-shaped  red  blood  cells — poiki- 
Io(jj-tes  (»ee  page  IJ-I). 

In  Home  caaefl  there  i8  nhui  present  a  ccm^nital  tunallness  of  the 
aorta. 

PERNICIOUS  AN.«MIA. 

In  this  disease  the  relative  number  of  the  re»I  blood  cells  may  be 
greatly  diminished,  and  these  may  vary  ^-eatly  in  size  and  form  (see 
|iage  *'ii).  Nucleated  re<l  blood  cell.t  art>  common.  There  is  ii»ualiy 
in  the  hlooil  a  relatively  Iarg«  hjvmoglobiu  contt-nt,  though  Iho  num- 
ber of  the  red  IiIijimI  vtAU  \n>  dimimshi-«l.  Tht-  iiiimWr  of  Icuoocylva 
may  iKt  incre4iNi.Hl,  or  ri'imiin  in  nuniiiU  proportion,  o;*  Im  diinini;<he<l. 
Tho  mouonucleur  )eucocyt«*i  are  apt  to  he  more  nbundiuit  than  ia 
normal  blood. 

Hiemorrhages  are  common  in  Tarious  parta  of  the  body.  The 
I  heart  muscle  and  liv«r  may  bo  fatty.  There  may  be  fatty  d«>]j;enera- 
^H  tion  in  tho  wall»  of  the  artoricM.  Atrophy  o(  tbe  gastric  mucous 
^H  membraiiti  Ut  not  inf  roquvnt. 
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We  hsrdiT  know  a>  jvt  wlut  an  nnllj  the  Aam-«e>»sde 

TAe  Skin. — The  di^ccJoratiOD  of  the  akin  is  doe  to  depoat  of  r^ 
lifwi^h-brr^wn  pigment  in  tfae  deep^  layers  of  the  epidenms.  espe- 
cvtUy  in  the  birer  covering  the  papilbe.  and  le^  canstanttr  in  tfae 
i-'ynnectire  ti-^^ue  of  the  cntia. 

The  Brain. — Pigmentation  of  tbe  gray  matter,  arate  wwn'ngi- 
tis.  cbrriDJc  meningitis,  and  distentkxi  of  tfae  ventricle  with  serom 
have  been  observed, 

Tbe  Heart. — The  moacnlar  Sbns  may  be  tfae  seat  of  fatty  de- 
generation. 

The  Sgrnpalheiic  Xervev  may  sbow  a  variety  of  changes  appa- 
rently due  to  chr'jnic  inflammation,  especially  tbe  nerves  which  are 
in  amtact  with  the  suprarenal  capeoles.  Various  changes  in  tbe 
i^milnnar  ganglia  have  been  described. 

The  Suprarenal  Capsules. — The  nw6t  common  lesMW  of  these 
Ujdie»  in  a  tubercular  inflammation  resemUing  that  which  occors  in 
the  lymphatic  glands. 

The  suprarenal  capeoles  are  large,  hard,  and  nodular ;  less  fre- 
quently of  normal  size  or  smaller  than  normaL  On  section  they  are 
found  to  contain  chee^^y  masses  surrotmded  by  zones  of  gray,  semi- 
tran.slucent  tistfue.     Later  the  cheesy  mimwH  may  become  cakified  <»* 
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IS  THE  COMPOSmOX  or  THB  BLOftD. 
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tbcy  may  »oft«ii  iiiul  bri-tik  iluwii.     TIio  |{niyi»h  zoiiei;  are  composed 
of  tubercle  tuunK',  griLiiuliitioii  tiseue,  utid  connective  litsiue. 

<  )ther  cas(!fl  have  been  described  in  which  the  fluprarenal  mpsules 
wvre  tlie  »eiit  of  carcinoma  or  of  fatty  or  waxy  <iegeneration.  Tho 
ttuprfirenal  (taiMnlca  in  «otn«  cjuw-s  appear  normal  or  tlioy  may  be 
atrophiv<l. 

LEUKEMIA  (LKUCOCYTHifiMIA). 

Tbi«  «li)HMU(i^  is  cbariuiterized  by  a  pernisttint  and  progresBlvo  iu- 
crease  in  thv  riiiinV-r  of  wliitt^*  bitxxl  cvlU  in  thu  blooti,  HccompBoied 
l^  altera  Hon  8  of  viiryin^  amount  in  th«  i^ploen,  lymph  nodee,  and 
bone  marrow.  Sometimes  one,  sometimes  another  of  these  ori^anH  18 
enperially  involved,  and  so  varieties  of  leiikieniia  are  Honietimn*  doe- 
ij^natoil.  Thtt»  when  the  iMiie  marrow  and  spleen  are  most  mark* 
wily  involved  the  conilition  i»  called  iiiieft-meditllary  letikanttia  ;  if 
there  ia  a  spuoial  iiivolveinviit  of  thy  Iwne  marrow  it  is  oallod  lagelo- 
geuoiia  leukfeiniu  ;  while  lijmphntic  h'likcemia  culls  attentiun  to 
the  prominentre  of  tlio  lymph  nixle  lesion.  Xot  infre<[iiently  other 
internal  or^na,  Iudkh,  liver,  kidneys,  etc.,  are  more  or  le-**  <lenMrly 
iiililtratefl  with  leucocytea,  either  diffusely  or  in  nodular  form.  The 
lyniphati*^  tiHsiie  of  the  gjistro-intestinal  canal  may  be  in  u  condition 
of  hyperplasia. 

Evchymoses  in  the  serous  and  mucous  membranes,  or  severe 
hffimorrhages  on  slii^ht  provocation,  and  fatty  deffeneratioii  of  the 
heart  and  kidneys,  freniiently  complicate  leiikatmin.  Ai*ide  from  va- 
riout*  other  foreign  chemical  Hubfltances  which  may  exint  in  the  blood 
in  leukaemia,  there  are  very  frt»iiuently  fotnid  in  the  bleed,  marmw. 
spleen,  liver,  et^'.,  after  dt^ittli,  eloiif^tti^^]  uetnhv<lra)  crystaU,  ntlled 
ChurciA's  crystals,  which  arc  l»liev«l  to  be  formed  by  a  comUna- 
tion  of  pljosphoric  jicid  with  some  organic  base. 

For  a  detailed  description  of  Uic  lesiontt  of  the  difTcruQt  partit  of 
the  l>ody  in  leiika-niia  w^  chapters  on  HIoinI,  Spltx^n,  Lymph  Xodea, 
Bon«M.  etc.  It  does  Hot  fall  wilhiii  tlie  8<Mpe  of  this  work  to  con- 
siller  the  various  theories  as  tu  tbe  probable  causes  nf  this  diseaw, 
which  is  very  obscure  and  but  little  understood. 

PSEUDOLEDK^MIA  (HODOKI.N-3  DISEASE). 

This  disease  is  characterized  by  hj-perplamji  of  the  lymph  nodM 
and  notlules,  iA-ith  an  occa^onal  but  by  no  means  constant  involve- 
ment of  the  si>leen,  liver,  and  bone  inurruw,  somewhat  similar  to  that 
in  leukieiiiia.  Anwmia  is  a  very  constant  (actor  in  this  diseaao,  but 
the  characteristic  increase  in  leucocytes  of  teubeuiia  is  wanting. 


SCOBBrTrs-PirRPrBA-H.EMATaPHILIA. 
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Tlie  tj>j«iy  is  ayl  lt^  dt^-'iuumjoK  Koriy.  Tbt  siciu  uvtt  Ui^  m'jiiiwi 
with  ^muill  and  large  parpk^,  bine,  brown,  or  blackUh  ipAs  prvxluc'erl 
br  (l<^Dt;rative  cbaugss  in  the  extrava^ated  b1>wd  in  the  cnti?. 
iyjtnf;iuDt9  nlcers  are  prtidaced  br  tbe  perforation  <yf  effused  bi>xMl  od 
to  the  Kuriace. 

Tbe  joints  may  he  inflamed,  may  contain  serum  or  blood.  Rarely 
tbe  hsemorrhagea  are  followed  by  destmctioa  of  tbe  cartilage;-  and 
endM  of  the  bi^es. 

Very  rarely  there  is  haemorrhage  between  the  peri<»teum  and 
Vine,  and  in  the  Ix^ae  itself,  prodocing  softening  and  destnictii>n  <  -f 
the  Uioe,  and  separadoo  of  tbe  epiphyses  The  sternal  end^  of  ihe 
ribtt  are  the  m<jst  frequent  seat  of  this  change. 

That  Wfme  forms  or  phases  of  scorfoutos  are  of  infectious  nature 
in  Dot  imprctl»ble.  but  definite  data  in  tbis  direction  are  wanting. 


FLTIPURA   H^aiORRHAGICA  (MORBUS  MACUJjOSU:?). 

Tbis  disease  is  characterized  by  the  occurrence  of  ecchymoses  in 
the  skin,  mucous  and  serous  membranes.  Hcemorrhages,  particu- 
larly from  the  mucous  membranes,  may  be  very  severe  and  even 


BCORBirXUS — PURPURA — H^UATOPHILIA.  f'TT 

fatal.  The  cause  of  the  disease  is  unknown.  A  few  cases  have 
been  described  under  this  name  in  which  the  characteristic  ecchy- 
moses  were  associated  ^nth  the  pyogenic  bacteria,  repreaenting,  it 
would  seem,  a  phase  of  pyemia.  Whether  any  considerable  num- 
ber of  cases  of  this  disease  are  associated  \vith  bacteria  we  do  not 
yet  know. 

H^MATOPHILIA  {HEMORRHAGIC  DIATHESIS). 

This  disease  consists  in  a  liability  to  hiemorrhage  on  the  slightest 
provocation,  and  is  dependent  upon  some  cuiistitutional  peculiarity 
which  is  unknown  to  us.  It  is  frequently  hereditary.  An  unusual 
thinness  of  the  intima  of  the  arteries  has  been  noticed  in  some  cases, 
and  other  changes  have  been  described  ;  but  there  are  no  constant 
lesions  associated  with  hiemorrhages,  as  yet  discovered,  which  would 
satisfactorily  explain  their  occurrence.  The  haemorrhages  may  lx< 
traumatic  in  origin,  or  they  may  occur  sjMintaneously  from  thu  mu- 
cous memhnmes. 


PUNSTTIOKT:  (rNSOLATIOXl. 


During  the  hot  summer  months  cases  of  sunstroke  are  of  frequent 
o(rc;urren(«  in  New  York.  The  persons  affected  are.  for  the  moei 
pHTt.  a*lult  male  laborers,  ui^ually  of  intt-m iterate  habits. 

It  ia  necessary  to  separate  from  the  cases  of  sunstroke  proper, 
when  the  patient  is  attacke^^i  wliile  exjiosefl  to  the  heat  of  the  sun, 
Ihe  cases  of  exhaustion  from  heat  and  fatigue,  which  may  occur  a.- 
well  in  the  house. 

The  patients  who  are  Beriously  affected  by  sunstroke  exhiltit,  dur- 
ing Ufe.  an  intense  heat  of  the  skin,  coiividsions.  and  coma.  Death 
in  many  cases  soon  ensues.  In  other  case«  the  sjinptoms  are  more 
protracted. 

After  death,  deoomptjsition  sets  in  verj-  early,  owing  to  the  state 
of  the  weather.  In  autopsies  ■whi(?h  we  have  made  within  two  hour? 
lifter  deiith  the  increaseit  heat  of  the  skin  was  still  maintaim<d. 

The  Bruiii  and  its  membranes  were  in  s>nne  cases  cijngestpd.  ia 
others  not.  Sometimes  there  was  an  increased  amount  of  serum  be- 
iittath  tho  pia  matter  ;  buiutitimijs  there  ivti'e  biiuill  and  tluu  extrava- 
sations of  blood  beneath  the  pia  mater  and  between  the  pia  and  dura 
mater. 

In  the  other  viscera  there  were  no  lesions  except  those  due  to  the 
condition  of  coma  existing  before  death.  The  lungs  and  kidneys 
were  frequently  congested. 

In  the  ca-ses  in  which  cerebral  sj-mptoms  are  protracted  for  a  uum< 
ber  of  days  the  lesions  of  meningitis  have  been  found  after  death. 

Attention  has  been  called  by  Dr.  H.  C  Wood,  Jr..  to  the  rigid 
condition  of  the  wall  of  the  heart  after  death,  but  this  rigidity  is  cer- 
tainly not  present  in  all  cases. 

According  to  Cramer,'  persons  surviving  for  some  time  the  first 
severe  effects  of  the  heat  may  suffer  important  alterations  in  certain 
nerve  fibres  of  the  brain. 

'  Cramtr,  CetilralbUU  fur  allg.  Path.,  etc.,  March  19th,  1890. 
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DEATH  FROM  BURNING. 


Death  may  be  cause<l  by  the  inspiration  of  smuke  and  Same  ;  by 
drinldu^  of  hot  fluids  ;  by  the  direct  contact  of  flanie  or  hot  Bub- 
Btances  with  the  external  surface  of  body.  It  may  be  due  to  the  di- 
rect effect  of  the  agents,  to  secondary  affections  of  the  viscera,  or  to 
the  exhaustion  produced  by  long-continued  inflammation  and  hu[>- 
puration. 

Sudden  death  may  occur  after  extensive  burnings  of  the  skin.' 

The  entire  body  may  be  burned  to  a  coal  or  completely  roasted,  or 
only  a  larger  or  smaller  area  of  the  skin  be  biirne<]. 

We  iind  the  bumed  skin  divested  of  epidermis  and  presenting  a 
peculiar  red,  hard,  parchment-like  appearance.  If  the  patient  has 
lived  some  time,  this  is  replaced  by  a  suppurating  surface.  Or  there 
are  small,  bladder-like  elevations  of  the  epidermis.  The  base  of 
these  blisters  is  red  and  they  are  surrounded  by  h  re*l  zone,  or  sup- 
pmation  may  have  commenced. 

These  appearances  cannot  be  jiroduced  by  heat  apphe<l  to  the 
skin  after  death. 

The  Brain  may  be  congested,  cetlematoun,  or  Koftene<1.  More 
frequently  it  is  normal. 

The  Larynx  and  Trachea  may  he  congestetl  and  the  seat  of 
croupous  inflammation.     There  may  be  oetlema  of  the  glottis. 

TAe  ZiUft(/.¥  may  be  congested  and  cedematous,  or  he))atized,  or 
the  seat  of  pyaemic  infarctions.     There  may  be  pleurisy. 

Inflammation  of  the  jjpnVoneuirt  is  not  very-  infre<)uent.  There 
may  be  swelling  of  the  solitary  and  <ig»i  imitcii  nodnlen  of  the  small 
intestine. 

The  duodenum  may  he  the  seat  of  perforating  ulcers,  and  the  mu- 
cous membrane  of  the  entire  ga8tn>-intestinal  canal  may  Ut  ctm- 
gested.  The  Liver,  fipleeii,  and  Kidiieyn  may  1«'  the  seat  of  pii- 
renchjTnatous  degeneration  or  of  pyiemic  infarctions. 

'  For  literature  on  sudden  dealb  followfng  Kvere  liurni  wtiwuU  SiOirrmanm, 
Virch.  Arch.,  Bd.  ciix.,  p.  488,  1890. 


DEATH   FROM   ELEOTRICITT. 


Liqbtning. — Persons  who  are  struck  by  lightning  may  die  in-1 
Stantly  ;  or  may  coiitimie  for  several  Iiours  comatose  or  lielirious,  and' 
then  either  die  or  recover  :  or  they  may  die  after  some  time  from  the  i 
effects  of  the  burns  and  injuries  received. 

The  post-mortem  api>earances  are  very  variable.  Sometimes 
there  are  no  markti  of  external  \-iolence  or  internal  lesions.  Some- 
times the  clothes  are  burnt  and  torn,  while  the  skin  beneath  them  is  i 
unchanged.  Usually  there  are  marks  of  contusion  and  laceration^  or  | 
eechymoses.  or  lacerated,  punctured  ivouiids.  or  fractures  of  the  bones, 
or  superficial  or  deep  burns.  The  track  of  the  electric  fluid  ra^v 
sometimes  be  marked  by  dark-red  arbore!*cent  streaks  on  the  skin, , 
Fractures  are  rare. 

The  internal  viscera  may  be  lacerated  and  disfirgauized  from] 
lightning. 

Artificial  Electrical  Currents.^la.  death  fi-ora  powerful  artifi- 
cial electrical  currents,  either  by  uccident,  as  in  linemen  and  others. 
or  in  electrical  executions,  there  may  be  local  burnings  of  varjing 
degree  where  the  wires  or  electrodes  come  in  contact  mth  the  skin. 
The  clothes  may  be  pierced  with  holes  at  the  point  of  exit  of  the 
current. 

Intemally  there  appear  to  be  no  marked  or  characteristic  lesions, 
either  gross  or  microscopical,  in  this  form  of  death. 

Van  Oieson '  and  others  have  observed  the  occasional,  but  not 
constant,  occurrence  of  small  hemorrhages  in  the  floor  of  the  fourth 
ventricle,  the  significance  of  which  is  doubtful.  Other  petechial 
spots  have  been  observed  beneath  the  serous  surfaces  of  the  endo- 
cardium, pericardium,  and  pleura,  and  on  the  spleen. 

'  Van  Qieton,  "  A  Report  of  the  Qross  aad  Microscopical  ExatnlDation  of  Six 
Cases  of  Death  by  Strong  Electrical  Currents."  Reprint  from  the  New  York  Medi- 
cal Journal,  May  7th  and  14th,  1892. 


DEATH     KIIOM     STTFroCATrON -ASPHYXIA. 


By  HufFocation  we  understand  that  condition  in  which  air  Js  pre* 
vented  frnm  {x^netraling  into  the  liiiigH  without  direct  pressure  on 
Eitbe  larynx  or  trachwi.  Tht-  iiitcrni)iti<iti  of  the  ftinctimi  of  rt-spira- 
which  \»  tbu»  liruiif^ht  alnjiit  tndiK'L>s  the  condition  known  tuf 
a»phffxi<i.  Many  dentlis  from  drowning  and  Htrnngulation  take 
pliU'ti  in  this  way; 

The  nelhcxls  in  which  the  nupply  of  air  may  be  cut  off  from  the 
luu{r»  are  verj'  various.  The  mouth  aiiil  nose  may  be  closed  by  the 
hand,  by  ])lastt-rs  and  cloths,  by  wrap[Hii((  up  tlin  bead  in  cloths,  by 
covering  llie  face  with  Mii-tli,  hay,  (^nuii,  etc.  Kon^ijni  iHwii*-)*  may 
Ijo  introduced  inln  tin-  mouth,  pharynx,  and  larj'ux.  Blood  may 
{lAsnt  iiilu  thv  trachcii  from  un  iineiiri»in  or  f rum  a  wound.  Tlw  glot- 
tis may  bo  cIoschI  by  Jntliunmatory  Hwolling.  Matteni  which  are 
vomited  may  lodge  in  the  lary-ns. 

On  tJie  otber  band,  injury  or  disease  of  the  medulla  oblongata,  or 
pnral>*tU8  or  spa-itm  of  the  muscles  of  respiration  front  drugs,  tumoni 
pressing  u|H^n  the  air  pas-sages,  or  diiiien^eH  of  tlie  bmgs  themsielve«t, 
may  iuduci-  tufxihyxia. 


XXTBRXAL  IN'SPBCTION. 

The  body  ebould  be  examined  for  marks  of  violence,  the  cavitiea 
of  the  mouth  and  nose  for  f^ireign  suhstanceo. 

The  fiUN)  may  be  livid  ajtd  swollen  or  pMiftoiit  a  iiaturul  apix^aj-- 

auce.     TIm»  conjtinctivn  may  be  congL'^twl  and  wicliymotic.     Then? 

may  be  Kinidl  t^'chymosos  on  tbe  fac<^>,  ti«ck,  and  chvnt.     The  mouth 

'  often  contains  frothy  blood  and  mucUM.     Tlie  tongue  may  be  pn>- 

truded. 

INTKU.VAI.  KXAMINATION, 

The  Brain  aud  it«  m«mbrau«»  may  be  congedted,  or  anaemic  and 
cedematoUH.  or  unt-liaiiged. 

TAe  Bhod  throughout  the  body  is  untmually  dark-colored  and 
4utd. 


TO*  DEATH  PROM  St'FKOCATlOS— A'SPHTXTA.  ^M 

Tlie  Lnrynx  may  contain  foivigu  boilios  which  have  produced  the 
puflfocrttiou.  The  iniicous  inembrtine  of  the  larjiix,  trnchea,  lind 
l>roiichi  19  congested  and  sometimes  ecchj-raotic.  These  passages 
coiitiiin  frothy  blooil  and  mui.'us, 

Thft  LiLugs  are  usually  coiigeeted  and  wdematoiis,  but  sometimes 
do  not  differ  from  their  onlinary  appearance.  There  niiiy  be  small 
jMitchefi  of  empliysema  near  the  Hurffice  of  the  lungs.  Sometimes, 
especially  in  infanta,  small  ecchymosea  are  found  in  the  costal  and 
pulmonary  pleura. 

The  Heart  usually  presents  its  right  cavities  full  of  blood,  its 
left  cavities  empty  :  hut  to  this  there  are  frequent  exceptions. 

The  Abdominal  Viscera  are  usually  congested. 

DEATH  FROM  STRANGULATION— HANrtlNG. 

Strangulation  is  effected  by  the  weight  of  the.body  in  hanging, 
by  pressure  on  the  neck  with  the  hands  or  by  some  other  object,  or 
hy  constriction  of  the  neck  with  a  cord  or  ligature  of  some  kind. 
Dentil  is  usually  produced  by  asphyxia,  or  by  asphyxia  comhint'd 
with  the  elfect  of  the  ctitting-fiff  of  the  HooA  supply  to  the  brain  by 
pressure  on  the  large  vessels  of  the  neck.  In  some  cases  of  han^ng, 
death  ensues  as  a  result  of  fracture  or  dislocation  of  the  cervical  ver- 
tebrae. 

EXTEKNAL.   INSPECTION'. 

The  face  may  be  livid  and  swollen,  the  eyes  prominent,  the  lips 
swollen,  and  the  tongue  protruded.  These  appearances  are,  how- 
ever, often  absent.  Erection  of  the  penis,  ejaculation  of  semen,  and 
evacuation  of  faeces  and  urine  are  frequantly  observed. 

Ih  most  cases  marks  are  left  upon  the  neck  by  the  objects  which 
have  directly  produced  the  strangulation. 

In  cases  of  hanging,  the  mark  about  the  neck  varies  considerably 
in  positioii,  direction,  and  general  characters,  deppuding  upon  the 
kind  of  ligature  employed,  the  time  of  suspension,  period  after  death 
at  which  the  observation  is  made,  etc.  The  most  common  mark 
left  by  a  cord  about  the  neck  is  a  dry,  dense,  brownish  furrow, 
whose  breadth  corresponds  but  in  a  very  general  way  with  the 
diameter  of  the  cord.  In  some  cases,  according  to  Tidy  and  others, 
there  may  be  no  mark  at  all  if  the  hanging  is  quickly  accomplished 
with  a  soft  ligature  and  the  boily  cut  down  immediately  after  death. 
There  may  be  abrasions  and  ecchymases  of  the  skin  at  the  seat  of 
ligature. 

In  cases  of  stnmgulation  by  the  fingers  the  marks  on  the  neck 
may  correspond  in  a  general  way  to  the  shape  of  the  fingers. 
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Tin- iipulii'fitioti  of  the  same  forces  immediately  after  deatli  may 
produce  tilt'  Miiitu  iiitirk»  ii«  wlit-n  tlwilli  i.s  inductHl  by  Uit-iii. 

I  INTKRNAI,   KXAUIXATIOS. 

The  iirain  and  iltt  mviubraaeK  iniiy  bu  tvngvHUv),  ur  tiioro  mjty 
be  extravasation  of  blood,  or  tburo  nuiy  Iw  no  abuonual  uppearaiici^:«. 

The  iVerA'. — In  some  cases  there  is  effusion  of  blood  beneiith  til© 
ligiituix-,  rupture  of  the  rerrical  muftfles,  fracture  of  the  os  hyoidee 
and  cartilngvs  of  the  larynx,  fi-actiire  and  dislocation  of  the  cemcal 
vertebnv.  rupturenf  the  int^^rnnl  vertebral  li^Tunontsaiidof  tbo  inner 
and  middle  coats  uf  the  carotid  artoriiis.  Similar  clian)^-s  nuw  lio 
produced  in  the  dead  body  by  tbo  use  uf  ^reat  violence.  In  death 
from  asphyxia  the  lesions  are  similar  to  those  described  almve.  In 
some  ctiaes — for  example,  where  death  has  occurred  from  fright  or 
sliock — the  results  of  jxjst-mortem  examination  are  entirely  ii^rative. 

DEATH   FROM  DROWNING. 

In  exh.nining  the  bodios  of  persons  who  linve  been  drowned  it  is 
necMSRiy  to  boar  in  mind  a  immlmr  of  (|ticsiicHut  which  may  arise  ; 
Wbctbcr  tbo  person  ciiino  into  tiio  M^^to^  alive  or  dead  ?  How  long 
a  time  has  elapi^od  since  doatli  ?  Whether  the  )>erson  committed  sui- 
cide, or  ^vas  drowned  by  accident,  or  was  murdered  Y  These  ques- 
tions are  to  be  solved  sometimes  certainly,  sometimes  with  pmlia- 
bility,  sometimes  not.  at  all,  by  the  post-mort^iu  cxaitiination. 
Pcrftuns  dyini?  in  the  watei-,  to  which  condition  (bo  tcnn  (ImwninK 
is  comtnunly  uppliwl,  may  die  from  a-tphyxia,  from  oxbaustion,  from 
fri({ht  or  syncojR',  from  (lijHaiwes  of  tb<'  heart,  apoplexy,  injuries.  eUx 
While  in  tin.'  lUfijority  of  case*  jisph^TciH  i«  a  pre<lominaiit  or  impor- 
tiu]t  factor  iti  death  by  drowning;,  tbo  conditions  under  which  death 
occurs  are  so  apt  to  be  complex  that  in  tlie  minority  of  cases  only  ar« 
the  lesions  of  pure  asphyxia  found  after  death,  wbile  in  moitt  cams 
the  iHHlies  present  the  more  or  letis  weli-markeil  IckIouk  of  iwphyxiu 
logctiicr  vnth  those  indicativeof  complicatinff  oonditioiM.  Tbereaio 
no  post-mort«m  cuiiditions  whiob  alone  are  alx^olntdly  vliaructeristic 
of  drowning,  and  it  is  only  by  considering;  all  tbo  fiu.-ts  elicited  by 
the  autopsy  together  that  any  just  conclusion  can  be  arrival  at.     It 

t should  always  be  borne  in  mind,  moreover,  that  even  the  most  chnr> 
acteristic  of  the  evidences  of  drowning  are  apt  to  be  modified  or  to 
disappear  as  decomposition  goes  on. 
GXTGRNAL  INSPECTION. 
Post-mortem  rigidity  usually  setsinearly.  sometimes  immediately 
after  death.  Decomposition  goes  on,  e6|)ecialtv  in  summer,  witli 
^      
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miii.siial  rapitlity  in  Iiodies  which  have  been  i-emovetl  from  the  water. 
Freijueutly,  Imt  by  no  ineana  constantly,  the  jjeciiHar  roiigheuing  of 
the  aldn,  Innnvn  as  goose  akin  (cutia  anaerina),  is  found,  but  thia  may 
occur  after  death  from  other  canst^a.  A  hght,  lathery  froth,  either 
white  or  blood-stained,  is  frequently  seen  about  the  mouth  and  noa- 
trila  within  twelve  to  twonty-four  hours  after  removal  of  the  body 
from  the  water,  but  it  may  be  absent,  and  may  be  seen  after  de;ith 
from  other  causies.  After  tho  Imdy  has  lain  for  several  hours  in  the 
water  (twelve  to  twenty-four)  tho  thick  eldn  of  the  palnia  of  the 
hands  and  soles  of  tho  feet  may  become  macerated  and  thrown  into 
coarse  wrinkles,  just  as  it  may  after  pi-olonged  soaking  during  life, 
or  ill  a  dead  bodj'  thrown  into  the  water.  The  penis  and  nipples 
may  be  retracted  and  tho  scrotum  shrunken,  but  this  is  not  constant 
nor  characteristic. 

If  ttie  person  has  struggled  in  the  water  and  clutched  at  objects 
within  his  reach,  there  may  be  e\'idenceB  of  this  in  excoriations  of 
the  fingers  or  in  tho  presence  of  sand,  weeds,  etc.,  under  the  nails  or 
grasped  in  the  hands. 

External  marks  of  injury,  bruises,  etc.,  should  bo  sought  for. 
since  [jersona  in  diving,  or  on  beii^  thrown  into  the  water  with  homi- 
cidal intent,  may  have  died  from  the  \nolence,  and  not,  strictly  speak- 
ing, from  drowning.  It  should  also  be  borne  in  mind  in  such  com- 
plex cases  that  injuries,  not  in  themselves  fatal,  may,  when  the  body 
is  in  the  water,  prove  so  on  account  of  the  inability  of  the  per^i.m  to 
rescue  himself  or  gain  time  for  recovery  fropi  the  injury,  and  that 
then  the  struggle  for  breath  may  be  but  slight,  and  the  more  promi- 
nent signs  of  drowning  but  little  marked. 

INTERNAL   EXAMINATION, 

The  Brain, — Congestiou  of  the  brain  and  its  membranes  is  found 
only  in  a  small  proportion  of  cases. 

The  Blood,  when  death  occurs  from  asphyxia,  is  usually  fluid 
throughout  the  body  and  of  a  dark  color,  as  in  asphyxia  from  other 
causes. 

The  Air  Passages. — In  persons  who  die  from  asphyxia  the  mu- 
cous membrane  of  the  larynx,  trachea,  and  bronchi  is  usually  con- 
gested, and  the  air  passages  contain  a  variable  quantity  of  bloody  or 
mucous  froth.  In  persons  dj'ingin  the  water  from  other  causes  than 
asphyxia  these  appearances  are  absent.  Foreign  substances  from  the 
water,  such  aa  sand,  weeds,  etc.,  or  matters  regurgitated  from  the 
stomach,  may  find  their  way  into  the  air  passages  during  the  act  of 
drowning  or  as  a  post-mortem  occurrence.  Thus,  in  bodies  washed 
about  on  tho  bottom,  sand  or  mud  may  get  into  the  air  passages  for 
a  certain  distance,  from  the  mechanical  action  of  the  water. 


I 
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77te  hunga  in  typical  ca(<eK  nre  diRt«ndc(l  »o  tluit  tli^y  SW  Uw 
bjkI  covfir  the  heart.  Tho  iiicn.vi.-«;il  sizo  ii  dun  pu-tly  to  t-ori- 
g<,>8lii>n.  partly  to  tlm  i)«Wi>tKri)  of  tlio  Huid  in  which  th«  person  was 
kdniwiicd,  wbirh  is  uftvii  iiwpiiT'il  diirittg  the  actof  drowning,  and 
|]>artly  to  tbo  distoiition  uf  thu  iiir  vcaic-les  with  air.  Mliilo,  in  cases 
1  of  drowning  in  which  thero  is  a  struggle  and  water  is  breathwl  in, 
the  hinga  contain  more  or  leas  fluid,  this  may,  a«  a  renult  of  decom- 
position, find  its  way  in  greater  or  leaa  tjuantity  into  tiie  pleural  cavj- 
tiea  by  transudation,  Iwiving  the  lnng8  conipanitively  eint>ty.     It 

Iehoidd  1*  ri^(ncmbiTti(l,  howe\-or,  timt  a  conKidvruhlo  ijiiuntity  of 
ttHldiKh  lluid  may  ouIKiot  in  tliu  pleural  cavities  under  otiior  (condi- 
tions th)ui  drowning,  vm  n  po»t-mortem  change,  by  tnuuiudation  from 
the  blood  vessels  and  other  adjacent  tissue. 
Thit  Heart. — In  those  who  die  from  n^iphyxia  th«  riglit  cavities 
are  usually  tilled  nitti  Huid  blood,  while  the  loft  cavities  are  empty. 
But  wliori^  dtiath  in  due  to  complex  cruises  thts  in»y  uut  bu  the  case. 
The  Stomach.^'VXw  fluid  in  which  tho  person  wns  drownwl, 
sometimcH  mixed  with  saud,  weeds,  etc.,  may  be  swallowed  during 
the  act  of  drowning.  Sand  may  wasli  for  a  short  distance  into  the 
oesophagus  after  death,  in  bodies  washing  atKxit  t'le  bottom. 

The  Abdotninat  Viscera  may  be  congested  in  pentons  who  diu 
[from  o-Hpliyxia. 

In  per»on!4  dying  from  syncope,  shock,   etc,  we  mtiy  find  no 
us.     When  the  death  is  partly  due  to  asphyxia  and   partly  to 
causes,  the  <w>nditionB  will  var>-  in  various  ways,  which  need 
;  be  described  in  detail  here. 

In  important  cases  of  doubtful  drowning  it  is  decirable  to  care* 

ly  collect  and  stive  8omu  of  tho  fluid  fnnn  the  lungs  and  stomach 

micro-cheintcal  examination,  since   the   identafiaitiou   of  t\»}eM 

Fifluids  with  those  in  which  tlie  person  waa  pT«^umably  drowned  wilt 

[often  give  certainty  to  an  otherwise  doubtful  case. 

For  the  detailed  consideration  of  the  anatomical  diagnosis  of 
dtowning,  tlie  changes  whii^h  In^dies  dead  from  drowning  tmdergu 
from  d«comiK>sitiori,  and  the  factors  beiuing  on  the  question  of  sui- 
cide, homicide,  etc. ,  we  rof ur  to  worlot  on  medical  jurisprudonce.' 


'  JWy,  -Lcgiil  Mwlidne." 
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In  cases  of  suspected  poisoning  which  may  possibly  have  a  medi- 
co-l^al  beariuff  tho  exaniiuation  should  be  made  with  extreme  care  ^ 
atiil  thoroughness.  The  ins|)ection  of  the  body  and  the  esumioatioa 
of  alt  the  viscera  should  be  thorough  and  detailed.  Every  appeal^ 
ance  should  be  noted  at  the  time  and  nothing  left  to  the  niemorr. 
It  is  well  to  have  an  assistant  reonrd  llie  ob»er%-ations  as  they  are 
made.  The  disposition  of  the  partti  and  organs  in  jare  should  also 
be  noted  at  the  same  time. 

It  is  important  to  remember  that  many  poisons  destroy  life  with- 
out producing  appreciable  lesions,  and  aluK)  that  many  cases  of  sud- 
den death  occur,  not  due  to  poisons,  and  without  any  discoverable 
cause. 

In  bodied  which  ure  exhumed  for  examination  the  lissued  may  be 
so  changed  by  decomposition  that  it  is  impossible  to  say  whether 
lesions  have  or  have  not  existed.  In  such  cases  the  careful  and 
separate  preservation  of  the  viscera  and  other  parts  for  chemical  ex- 
amination is  often  all  that  can  be  done.  For  directions  for  preserving 
tissues  and  organs  for  the  chemist  in  medico-legal  cases,  see  Part  L 
(page  37). 

SULPHUHIC  ACID. 

The  effects  of  this  poison  vary  vrith  the  amount  taken  and  with 
its  strengtli.  Death  usually  takes  place  in  from  two  to  twenty-four 
hours  after  tlie  taking  of  the  concentrated  acid.  A  case  of  death 
within  an  hour  is  recorded.  When  the  poison  is  less  concentrated 
or  its  effects  less  intense,  the  patient  may  survive  for  months. 

Tho  skin  of  the  face  about  the  mouth  may  he  blackened  and 
charred  by  the  acid.  The  mouth  and  pharynx  are  of  a  grayish  or 
blackish  color,  or  are  covered  with  a  whitish  layer,  while  the  deeper 
tissues  are  reddened.  Sometimes  these  regions  escape  the  action  of 
the  ]>oison. 

The  larynx,  trachea,  and  lungs  are  sometimes  acted  on,  softened 
and  blackened  by  the  accidental  passage  of  the  acid  into  them. 
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This  may  even  take  pliu^e  vrlieii  the  ncid  doe«  not  pass  into  the  <xmv- 
phagua. 

The  mitophnguit  noldcim  escapes.  It  is  grayisli  or  bladdsb  col- 
ored, RiifU-m-ii,  juiii  the  imicoiw  niembraiin  amu^  off  iii  sliPfni.*.  If 
Iif»  is  proloiigtid .  t'iciitriw'!*  and  Nlriftiin-si  an>  formixi.  Tlio  stomach 
may  coiitaiu  a  bhickish,  pulpy  Diiid,  duo  to  tho  action  o{  the  acid  on 
luuciiit,  bl<xid,  etc.  It  ia  cwtted  on  it«  intornal  surfiioe  with  a  black, 
sticky  layer,  beneath  which  the  mucuus  niembraiie  is  reddened. 
The  mucous  membrane  may  be  blackened  in  patches  or  stripes.  The 
organ  may  be  contractwl  and  the  miicouH  membrane  cornigated. 
Sometimes  [terfnratinn  takos  place  and  the  acid  bbtcken.^  and 
softens  the  adjuiniiig  viscera.  In  pnnractt^d  «a!*8  cicatricw*  are 
fonmxl  niKl  the  urf^an  ik  cmUnu^Uxl.  If  thu  |>olM>n  ig  dihitu  Uiont 
may  be  only  the  lesions  of  chronic  f^aKtritiM. 

The  bluod  is  sometimes  thickened,  syrupy,  acid,  and  may  form 
thrombi  in  the  vessels. 

The  body  may  be  partially  preserved  from  decomposition,  owing 
totlie  action  of  the  aciil  upon  the  titwues. 

Fatly  <l«gi>neralion  of  the  remU  epithelium  i»  tnentionetl  by  m>me 
autbora. 

The  solution  of  indigo  in  sulphuric  acid,  commonly  known  as 
Bulphate  of  indigo,  produces  the  same  lesions  as  sul|]huric  acid,  and 
alsostains  the  tifsuea  with  which  it  comes  in  contact  of  a  dark-blue 
color.  It  is  stated  that  an  indi^-blue  tint  is  often  found  in  the 
mucous  membranes  after  ]xa.tomug  by  pure  aulphurio  acid. ' 


NITRIC  ACID. 

JDoatll  may  occur  very  soon  after  the  taking  of  the  ])nison,  hat 
docs  not  iMtudly  occur  fur  aeveral  hiturs,  and  may  not  Ijike  pUice  for 
sevural  days  or  wwk«. 

The  surface  of  tlie  mucous  membrane  of  the  moulfi,  phart/ajc, 
and  (fAo/)/ui(/i(ji  is  covered  with  yellow  osirhurs  wherever  the  m-td  has 
touched  it.  Beneath  and  around  the  oschars  the  tissues  are  vtm- 
gested  and  red.  The  poison  may  be  intnxluced  into  the  <»sophagus 
without  acting  on  thi^t  mouth.  The  alomach  contains  a  inscous, 
isan^piiiiolent,  yellow  or  yrwiiish  fluid.  The  mucous  niembnmu  is 
Congested,  rod,  swollen  and  sottuuetl,  ecchymotic.  It  in  rarely  per- 
forated. Th9  duudeniini  may  be  inHumvfl,  and  the  inllauimalion 
extend  to  its  peritoneal  coat  The  n»t  »t  the  intostino»  usually 
escapes  the  action  of  the  acid. 

The  larynx  is  ver)'  frequently  acted  on  by  the  add.     There  are 
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yellow  eschars,  conflation  and  swelling  of  the  mucous  memmine, 
sometiuies  cBdema  of  the  glottis.  The  trachea  may  be  inflamed  and 
the  lungs  congested. 

If  the  patient  survives  the  first  effects  of  the  poison  the  lesiona  of 
chronic  inflammation,  cicatrization,  and  contraction  may  be  found 
at  a  later  period. 

The  acid  nitrate  of  mercury,  if  taken  in  a  concentrated  form  into 
the  stomach,  may  produce  the  same  lesions  as  nitric  acid. 

HYDROCHLORIC  ACID. 

Tn  fatal  cases  death  occurs  ou  the  average  in  about  twenty-four 
hours.  The  lesions  ai-e  in  general  similar  to  those  produced  by  sul- 
phuric and  nitric  acids,  except  that  the  eschars  are  usually  of  a  whit- 
ish color  at  first,  becoming,  after  a  time,  discolored  and  disinte- 
giiited.  It  is  also  more  common  to  find  false  membranes  on  the  in- 
flamed surfaces. 

OXALIC  ACID. 

In  fatal  cases  death  may  occur  within  ten  minutes  (in  one  casein 
three  minutes)  or  may  he  delayed  for  two  or  three  weeks.  The  pe- 
riod of  death  does  not  depend,  as  do  in  general  the  symptoms,  upon 
the  amount  and  concentration  of  the  jToisou. 

The  mucous  membrane  of  the  mouth,  phiirtpi.r.  and  (esophagus 
is  usually  white  and  shrivelled,  and  easily  peeled  off,  and  may  be 
covered  with  brownish  vomit  from  the  stomach.  The  oesophagus 
may  be  much  contracted.  The  stomach  is  usually  contracted  and 
contains  a  dark -brown,  acid,  mucous  fluid.  The  raucous  membrane 
of  the  stomach  may  be  pale,  soft,  and  easily  detached,  sometimes 
looking  as  if  it  had  been  boiled  in  water.  Sometimes  it  is  red  and 
congested  ;  sometimes  blackened  and  gangrenous  ;  sometimes  peeled 
off  in  patches.  Perforation  is  of  rare  occurrence.  It  life  be  pro- 
longed the  whitened  condition  of  the  mucous  membrane  is  succeeded 
by  congestion  and  inflammation.  The  smallintestines  may  be  in- 
flamed. Inflammation  of  thepteura  and  peritoneum,  and  conges- 
tion of  the  lungs,  are  of  occasional  occurrence.  In  some  cases  of 
death  from  oxalic  acid  there  are  no  well-marked  lesions. 

Potassium  oxalate  produces  the  same  lesiona  as  oxalic  acid. 

TARTARIC  ACID. 

This  acid  is  seldom  usetl  as  a  poison,  hut  in  large  doses  may  prove 
fatal.  The  lesions  in  the  cases  observed  were  redness  and  inflam- 
mation of  the  mucous  membrane  of  the  gastro-intestinal  canal. 
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POTASH,  SODA.  AND  TUEIK  CARBONATES. 

Tb<>^  ttubsbiiK'i-K  arv  not  coiniuonly  uvoil  a»  poisous  with  suicidal 
or  humifidHl  tiit4?iit,  but  may  be  taken  by  mistake.  They  may  cause 
dcdtli  in  a  few  hours,  or  life  may  be  pmlotif^  for  several  weeks. 

The  mucous  niembranc  of  the  mouth,  pharynx,  aiitophagus,  and 
stomach  ia  ai>ftpiirtl,  swollen,  congested,  and  indamod,  or  may  be 
poelfd  off.  It  mny  Ihj  blnckonwl  from  local  change!*  in  the  blood. 
The  mucous  membrane  of  the  larytix  and  trachea  may  also  be  swol- 
lull  and  inflamed. 

If  life  is  prolonged  for  aome  time,  cicatrices  and  strictures  of  the 
ceaophagttH  an<l  stomach  are  apt  to  be  produced  as  a  result  of  the 
reparative  inHammation. 

AHMONIA. 

The  vapor  of  stronj*  ammonia  may  cauae  deatli  ^m  inflamnia> 
tion  of  the  larXTix  and  air  passa^s.  The  strong  solution  of  am- 
monia producer  leaionR  similar  t4>  thot«e  of  potash  and  .loda.  The 
larynx,  trachea,  and  bronchi  are  fnyjuently  inflamed,  and  may  1» 
covered  witli  falise  membranes.  Fatal  inflammation  of  tlio  re<*ttim 
and  colon  has  boon  prothurud  by  au  onunut  of  strong  solution  of  am- 
mooia. 

POTASSIUM  NITRATE. 

Accidental  poisoning  sometimes  occurs  from  Uu^e  doses  of  this 
salt.  In  the  olwerved  cases  there  were  intense  congestion  and  in- 
flammation of  the -Womur/t  and  tnfeAffnex,  and  in  one  case  a  small 
perforation  of  the  stomach. 

For  thi'i'lTicts  of  .'•t'voral  iiifnxiuoiitly  cmi>Ii>ye<l  siHs  of  the  alka- 
lies and  tilkiiliuo  earlh!<,  whicli  fur  the  inu«t  ]xirt  prmlucc  i-imple  in- 
flaminiition  of  thugustro-inteKtiual  canal,  we  refer  to  special  works 
on  toxicology, 

PHOSPHORUS. 

Poisoning  by  phosphorus  it  much  n»or©  common  in  France  and 
Germany  than  in  this  country.  Some  of  the  forms  of  rat  poison,  of 
which  thi»  is  a  frei|uent  ingrrtlletit,  and  tlio  ends  of  matches,  are 
common  inctlia  for  its  administration.  It  is  moro  often  used  with 
suicidal  than  homicidal  intent. 

The  post-mortem  appearances  vary  according  to  the  length  of 
time  which  eta{>ses  before  death,  which  may  be  fn>m  a  few  botirs  to 
Severn  1  months. 

If  death  takes  place  in  n  few  houn  the  only  lesions  may  be  those 
produced  by  the  direct  local  action  of  the  poison.    The  mouth,  pha- 
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n-iix,  and  cesophagiis  usually  escape.  The  stomach  may  bo  only 
slightly  reilileneLl,  or  there  may  be  patches  of  iiiflaiumatiun  and 
erosion.  The  contents  of  the  stomach  are  often  mixed  with  blood 
and  may  have  the  pi>euliar  smell  of  phosphorus.  There  may  be  little 
bits  of  wood  present  when  the  poison  hiia  buen  takon  from  Iho  heads 
of  lucifer  matches.  It  is  said  thiit  the  mucous  membrane  o£  the 
etomaoh  may  emit  a  phosphorescent  light  in  the  dai'k. 

If  death  does  not  ensue  until  aflor  several  daya  the  leaiona  are 
more  marked.  The  hoily  is  usually  jaundiced.  There  may  be  ecchy- 
mrjsis  i)eneath  the  jjcricardium,  pleura,  and  peritoneum,  in  the  lungs, 
the  Idiliieys,  the  bladder,  the  utenw,  the  musolea,  and  the  subcutji- 
neous  connective  tissue,  and  bloody  fluid  in  the  ^-isceral  cavities. 

The  heart  and  voluntary  muscles,  the  walls  of  the  bland  vessels, 
and  iho  endothelium  of  the  air  vesicles  of  the  lungs  may  be  in  the 
condition  of  fatty  degeneration.     The  blood  is  usually  dark  and  flnid. 

TliB  stomach  sometimes  presents  no  very  striking  changes.  There 
may  lie  small  circumscribed  spots  of  inflammation,  erosion,  or  gan- 
grene, and  occasionally  {jerforation.  The  racwt  constjiut  chaugo  ia  a 
graindar  deguneratioii  of  the  cells  which  fill  the  gastric  follicles.  In 
consequence  of  this  the  mucous  membrane  appears  thickened,  opaque, 
of  white,  gray,  or  yellow  color. 

The  small  intestine  apj>ears  normal  or  is  congestetL 

The  liver  is  found  in  different  degrees  of  parenchymatous  and 
fatty  degeneration,  and  is  often  stained  yellow  from  the  jaundice. 
It  is  usually  increased  in  size  and  of  a  grayish,  graj-ish -yellow,  or 
hght-yellow  color,  unless  stained  by  the  bile.  Less  frequently  the 
centres  of  the  acini  are  congested,  or  the  entire  hver  ia  congested,  or 
there  are  small  hsemorrhages  in  the  liver  tissue.  The  liver  may  be 
soft,  flabby,  and  smaller  than  normal.  In  the  interstitial  tissue  of 
the  liver  and  along  the  branches  of  the  portal  vein  there  may  be 
marked  infiltration  with  small  spheroidal  cells. 

The  A:!(ineya  often  present  parenchymatous  and  fatty  degenera- 
tion of  the  epithelium.     The  tnesenteric  lymph  nodes  may  be  soft 

and  swollen. 

ARSENIC. 

This  poison  is  very  frequently  employed  with  suicidal  intent. 
Death  may  occur  in  a  longer  or  shorter  time  from  the  direct  irrita- 
tive effects  of  the  poison  upon  the  gastro-intestinal  canal,  with  the 
symptoms  which  usually  accompany  the  ingestion  of  irritant  poisons  ; 
or  it  may  occur  with  symptoms  of  collapse,  or  coma,  or  shock  ;  or 
the  symptoms  may  resemble  those  of  cholera.  The  average  time  of 
death  in  acute  fatal  cases  is  about  twenty  hours,  but  death  has 
occurred  in  twenty  minutes  and  has  been  prolonged  for  two  or  three 
weeks. 
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The  viouth,  phfirf/nr.  an<i  /v.'inphnfiux  nwij- bf  inflamed,  but  aro 
more  frequently  uiiHUorod.  Ttio  stomach  inay  be  empty  or  ooniAin 
mucus  mixed  vrith  blood,  Tht»  uiseoic,  in  subetmioe,  may  be  found 
ailherent  to  the  mucouB  memliran©  or  mixed  with  the  contents  of  the 
orgati.  It  has,  in  rare  cases,  beeu  found  encynted  in  the  stomach  iri 
eonsJdornble  quantity.  When  invisible  to  tlie  naked  eye  a  micro* 
scupical  examination  of  tlie  slonutch  contents  will  not  iufn!<(]uently 
revoiU  chamrti'ristic  crysti^ls  of  artwnious  and  or  some  of  itsa^n- 
potind».  The  tttmnarh  may  bo  contrHct«Hl  anil  ibt  miit'ouit  mumbmne 
curruifiited.  The  t-ntire  inner  surface  may  be  red  and  intlamud,  or 
there  may  be  ptitchcM  or  streaks  uf  inflfimmation  or  de(>p  congettHon. 
The  inllamed  and  congested  pat<rhea  may  be  thickened  and  covered 
with  fabte  membrane  mixed  with  larjfer  and  smaller  particles  or 
nuii«)os  of  the  [mison.  Ulceration,  perforation,  and  ^i^angrene  are 
ran^^.  Ulnrnl  maybe  i-xtravasat^d  into  the  mucosa  and  submucoAa. 
and  witli  lhc>  [iiiiyc-tlioii  g\\'v  the  mucous  ntembrane  a  very  diii'k-iird 
or  brown  appciinitiee.  Frutjuuntly  tJie  iiuicimis  mi,>mhrane  is  studded 
with  email  iwtcchia).  Sometime»  the  arsenic  is  convcrtod  in  the 
stomach  into  the  yellow  Hulphide.  There  may  bo  lu'ute  gastritis, 
even  when  the  poimn  is  absorbed  by  the  eldu  or  otherwise  and  not 
intnxliictnl  into  the  stomach.  Taylor  mentions  a  case  iu  which  tiie 
coats  of  the  stj>Tiiach  were  thickened  and  gelatinous,  but  not  oon- 
gestoil.  The  e|itthclitim  of  the  gastric  glands  may  under^  granular 
and  fatty  dcj^ncnttion. 

Theentire  leu^h  of  the  intestine  may  bu  eongwttod  and  infliunod, 
but  the  action  of  tho  poison  does  not  usually  exienil  Ix-yond  the  duo- 
denum. In  some  cases  the  avlilary  lymph  nvtlulen,  Peger'a 
patvhea.  and  the  mesenteric  node^  ore  swollen.  Inflammation  of 
tlie  bladder  and  peritoneum,  and  congestion  and  oidema  of  tho 
&roiK.  have  Ixieii  ohservisi,  but  are  neither  frequent  nor  in  any  way 
cbanicterijftic. 

Fatty  dejfcncration  of  the  muM:les,  liver,  kidneys,  blood  i^xk^Ih, 
and  Vfsivulur  epithelium  of  the  lunga  may  be  produci^l  in  timeuical 
poisoning. 

Alterations  in  the  spinal  cord  indicative  of  acute  m3n»liti«  have 
been  described  by  Popon '  as  occurring  in  dogs  poisoned  with  ar»e- 
nioiis  acid. 

Tho  walls  of  the  »tomach  and  intu»tinut«  and  other  pnrts  of  the 
body  may  be  preserved  from  dooompoctition  for  a  long  time  after 
detith  by  art^nical  poisoning. 

It  should  always  bo  borne  iu  mind,  iu  examining  iraatm  of  stu- 
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pected  arsenical  poisonings,  tiiat  death  Siay  be  produced  by  arsenic- 
ami  its  compounds  witbout  any  appreciable  lesions.  While  in  gene- 
ral it  may  be  said  that  in  the  cases  in  which  no  lesions  are  discovered 
deat-b  bas  been  rapid,  the  death  may  be  delayed  in  such  cases  until 
long  after  a  period  at  which,  in  other  crises,  marked  inflammatory 
changes  have  occurred. 

Compounds  of  arsenic,  such  as  the  chloride  and  sulphide,  and  the 
arsenite  (Scbeele'a  green,  Paris  green),  are  sometimes  used  for  sui- 
cidal purposes,  and  produce  lesions  similar  to  those  of  arsenious 
acid.  Paris  green  la  a  favorite  article  in  New  York,  particularly 
among  Germans,  for  suicidal  purposes.  It  is  usually  taken  in  con- 
siderable quantities,  and  is  often  found  in  the  stomach  after  death. ' 

COEKOSn'^  SUBUMATE. 

The  mucous  membrane  of  the  mouth  and  throat  may  be  swollen, 
inflamed,  or  have  a  grayish-white  apjiearance.  The  cesophaijus  may 
be  swollen  and  white,  or  congested,  or  unaltered.  The  imicoua  mem- 
brane of  the  stomach  is  usually  congested  or  inflamed,  or  there  may 
be  patches  of  softening,  idceration,  or  gangrene.  Perforation  is  of 
rare  occiu'rence.  Small  ecchymoses  in  tlie  mucosa  are  not  uncom- 
mon. Sometimes  there  is  little  or  no  change  in  the  stomach.  Some- 
times the  mucous  membrane  of  the  stomach  is  slate-colored  from  the 
deprwition  of  metallic  mercury  from  the  decom[>osed  salt.  The  I'n- 
testines  may  appear  normal,  or  there  may  be  patches  of  congestion 
and  ecchymosis. 

The  larynx  and  trachea  may  be  congested.  The  kidneys  may 
show  parenchymatous  aud  fatty  degeneration  of  the  epithelium. 

LEAD. 

The  'different  preparations  of  lead  may  prove  fatal  either  from 
the  immediate  effect  of  large  doses  or  from  the  gradual  effects  of  re- 


'  It  13  lulvisjiblc,  in  cases  of  suspected  arsenic  poisoDi&g,  psrttculnrly  if  tlic  body 
have  lain  for  some  time,  as  in  exliumations,  to  preserve  not  onlj  ail  of  tlie  iatenial 
OTgnus  entire  for  the  cliemist,  but  also  portions  of  the  muscles  (back,  tbigb,  arm,  and 
abdomen),  and  also  one  of  tlie  long  bones,  preferabl  j  tlie  femur,  since  arsenious  acid 
and  its  compounds  arc  quite  diffusible,  and  may  be  present  in  proportionately  larger 
quantity  in  otber  parts  than  in  the  gastro -intestinal  caual.  It  Is  desirable  to  save  the 
whole  of  tlic  internal  organs,  and  to  weigh  the  musclo  and  bones  as  well  as  the  whole 
body  nt  the  autopsy,  in  order  that  the  calculations  of  the  chemist.  In  case  arsenic  ba 
found,  may  rest  upon  a  deflnile  basis,  anil  be  as  little  as  possible  dependent  upon  esti- 
mates, whose  value  may  be  questioned  by  lawyers  should  the  case  come  into  the 
courts. 
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peated  Bmall  doses.  Although  there  may  be  marked  symptoms  dur- 
ing life,  the  post-mortem  lesions  are  few  and  variable. 

Large  doses  may  produce  acute  gastritis,  and  sometimes  a  whiten- 
ing of  the  mucous  membrane.  The  intestines  are  generally  con- 
tracted, and  there  may  be  fatty  degeneration  of  the  renal  epithelium ; 
very  frequently  there  are  no  appreciable  lesions. 

In  chronic  lead  poisoning  the  intestines  may  be  contracted,  the- 
voluntary  muscles  flabby  and  light-colored,  or  partially  replaced  by 
comiectiye  tissue,  and  there  may  be  chronic  meningitis. 

COPPER. 

Acute  poisoning  by  salts  of  copper  is  not  very  common,  but  it  is 
of  occasional  accidental  occurrence,  and  the  salts  are  infrequently 
used  with  suicidal  intent.  The  sulphate  and  acetate  are  the  most 
important  salts  in  this  respect.  Soluble  salts  of  copper  may  be 
formed  in  the  use  of  copper  cooking  utensils,  and  accidents  most  fre- 
quently occur  in  this  way. 

The  post-mortem  appearances  are  somewhat  variable.  The- 
pharynx  and  cesopkagus  may  be  somewhat  inflamed  or  unchanged. 
The  mucous  membrane  of  the  stomach  and  intestines  may  be  in- 
flamed, ulcerated,  or  gangrenous,  and  perforation  and  peritonitis 
may  occur.  The  mucous  membrane  may  have  a  diffuse  greenish 
color,  or  particles  of  the  salt  may  be  found  adhering  to  it. 

TARTAR  EMETIC. 

This  preparation  of  antimony  may  prove  fatal  when  administered 
in  a  single  large  dose  or  in  repeated  small  doses.  The  post-mortem 
lesions  are  not  constant.  In  cases  of  chronic  poisoning  there  are 
usually  no  appreciable  lesions. 

In  cases  of  acute  poisoning  there  may  be  e%-idence  of  acute  in- 
flammation of  the  oesophagus,  stomach,  intestines,  and  perito- 
neum. Sometimes  the  stomach  exhibits  no  lesions,  while  the  intes- 
tine is  involved.     The  larynx  and  lungs  may  be  deeply  congested. 


VEGETABLE  IRRITANTS. 

Aloes,  colocyntb,  gamboge,  jalap,  svammony,  sarin,  croton 
oil,  colchicum,  veratria,  hellebore,  elateriiim,  and  turpentine. 

All  these  drugs  may  protluce  poisonous  effects.  The  post-mortem 
lesions  are  congestion,  inflammation,  and  somi'timea  ulccnition  of 
the  gastro-intestinal  mucous  membrane  ;  but  these  lesions  are  sonio- 
times  present  and  sometimes  absent. 
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CANTHAEIDES. 

This  substance  may  be  given  in  powder  or  tincture.  The  entire 
length  or  only  a  portion  of  the  alimentary  canal  may  be  congested 
or  inHamed.  There  may  be  patches  of  gangrene  of  the  mucous 
membrane  of  the  stomctch.  When  the  poison  wbs  taken  in  sub- 
stance a  microscopical  examination  of  the  contents  of  the  alimentary 
canal  or  of  the  mucous  membrane  may  reveal  the  glistening  green 
and  gold  particles  of  the  fly. 

The  kidneys,  ureters,  and  bladder  may  be  congested  and  in- 
damed.  There  is  sometimes  congestion  of  the  brain  audits  mem- 
branes. 

OPIUM. 

The  post-mortem  appearances  in  persons  who  have  died  from 
opium  poisoning  are  inconstant  and  not  characteristic.  Congestion 
of  the  brain  and  its  membranes,  with  serous  effusion  in  the  mem- 
branes and  ventricles,  and  congestion  of  the  lungs,  are  changes  oc- 
casionally seen,  but  they  are  frequently  entirely  absent,  and  when 
present  are  not  characteristic  of  death  from  this  poison. 


POISONOUS  FUKGI. 

The  action  of  these  substances  varies  greatly,  and  the  post-mor- 
tem uppfstivuicos  are  inconstant  and  not  cl la facte rist it?.  In  gi'ncr.il, 
whi'ii  any  lusioiis  are  pri'SL'Ut.  tlicy  are  those  uf  gastro-infestinal  irri- 
tation or  uf  vi'iioiis  congestion,  or  both. 

3li('roscopic;il  examination  may  ri'veal  characteristic  fragments  of 
fungi  in  tlio  contents  of  tho  alimuntary  canal. 

HVDKOCYANIU   ACIL). 

This  poison  in  fatal  doses  may  destroy  life  in  a  very  short  time. 
Tiie  post-moi'teiii  apjiea ranees  arc  inconstant  aad  not  characteristic. 
Tlie  wkin  may  be  livid  and  the  muscles  coutnicted.  The  stoiiuicil 
may  be  congested  or  norinal.  The  most  frequent  intcnial  ajipear- 
ane<-s  are  those  of  general  venous  congestion.  Under  favorable  con- 
ditions the  odor  of  prnssic  acid  may  l>e  delected  in  tho  stomach  or 
blood  or  brain,  or  other  jiarts  of  the  bo<ly.  It  may  bo  absent  in  tlie 
stoniiteli  an<l  present  in  other  parts  of  tlie  b'>d\'.  If  the  patient  have 
lived  for  soni(;  time  the  odor  may  lie  absent  altogether. 

Ci/aiiith'  of  /iof  ass  tit  III  may  ijriHlnce  the  same  lesions  as  prussic 
iicid.  and  tlnTi'  is  the  same  inconstancy  in  their  occurrence. 

2\'iirijl>L'iizu!c. — This  substance  produces  general  venous  conges- 
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tion,  and  tlieotlnrof  the  oilof  l>itt4>r  almonds inny  be  more  or  l«eti  well 
marked  in  thft  Imilv  ftfliT  dt^atli. 


CARBOLIC  ACID. 

When  this  poison  is  taken  into  the  stomacli  the  miiconti  mem- 
brane of  tlie  monfh,  frsophariiis.  and  stomach  may  \M^  white,  txir- 
nigaUHl,  and  iiiirtiiilly  dvtaohod  in  piitclii.v>,  «iid  Uio  «Klgu»  wf  Hie 
aff«ctod  pitrtrt  may  be  hypunumic  or  tlieru  muy  be  {Mik'hw  of  extm- 
vasatiun.  Brownish,  ithriinken  patches  may  be  present  about  tbe 
mouth.  The  brain  and  iiifuhigeit  nuiy  be  congested.  There  may 
be  congeation  and  cedenia  of  the  lungs,  and  con^^tion  of  the  liver 
and  spleen.  The  blood  is  UHually  cJarJc  and  fluid.  The  wri'n«  is 
usually  of  a  dark  or  gn-enish  oolor.  The  o<lor  of  the  imhsoq  may  \» 
evident  in  the  iMxtr  and  in  the  urine. 


I 


ALCOHOL. 


The  different  preparationa  of  alcohol,  when  taken  in  coni^entral^d 
form  or  in  lar^o  quantiti<>!<,  sometimes  pnxiuce  swlden  coma  and 
deatJi  in  from  half  an  hour  to  several  hours.  In  ariite  poiwining,  if 
death  hiivo  followed  sixm  iifu-r  the  ingestion  of  tlio  poi^>n.  Iho  iMidy 
may  ri.>!iistd(i.'uinp(»*itionfor»uitmu;ual  length  of  timv.  Thestomtu'h 
and  tissues  muy  even  have  a  more  or  less  well-marked  alcoholic  odor. 
The  stomach,  and  even  the  oesophagus  and  duodenum,  may  be  of  a 
deep-red  color.  There  may  be  punctiform  ecihymosea  in  the  gn»tric 
mucous  mem bnine.  Iniiimiy  cases  tliostuniach  is  apptirvutly  <|uite 
normal.  Thoro  is  apt  to  be  vvnous  congtwtion  in  »omv  of  tliu  internal 
organs,  but  this  iit  not  constant.  Tlitrri'  in  frttiuuntly  congi'siiou  and 
suniietdmeM  extravasation  of  blood  in  the  bruin  and  iti«  tuenibniHfs, 
Bud  cedema  of  the  membranes  or  of  the  brain  substance,  or  both. 
There  may  be  a  serous  effusion  in  the  ventricles  of  tbo  brain.  Tbe 
bladder  is  frix)tieiilly  clistendr^l  with  urine,  as  in  other  cases  in  which 
death  is  pnt'cdit)  by  a  period  of  uuooD^oumns. 

ChriHiic  alcohol  poisouing  is  of  a  different  nat^irc.  The  suhjecta 
of  it  may  die  from  some  other  diseaj^e.  or  tliey  die  after  a  deliaurh 
without  anything  else  to  accoimt  for  their  death.  In  the  latter  emv 
tliere  may  be  delirium  tremens,  or  the  patient  dies  cxbau^l^nl  luid 
comatose.  Chronic  alcoholism  is  not  inf  nnjuently  mistaken  clinically 
for  meningitis.  The  iKist-iimrtfrn  hwions  are  »i>metimo8  marked. 
»omeltnios  ul«cnt.  Thcrumay  be  chronic  piichymvningitis,  resulting 
in  thickening  of  tlio  dura  maler  and  its  close  adhurem'O  to  the  skulL 
The  pi«  mater  may  Ik*  thickened  and  iKleinatous.  The  i>rain  nmy 
be  normal  or  cederaatous  or  atrophied.     The  lungs  are  f  ixtjuuutty 


cunBested,  The  heart  may  be  thicklf  covereJ  with  fat,  ami  its  walb 
may  hb  fiabbj  and  fatty.  The  etomacM  frequently  tR«seut»  the 
kaioiu  of  chrooic  gaatritisL  The  liver  may  be  cirrhotie,  with  or  with- 
out tatty  infiltration.  The  kidneys  may  pn?s«itthe  li^oosof  paren- 
diymatoas  or  fatty  deg»iierati'jn  or  of  chnioic  <iiffn-^  nephritis. 

It  shoolil  always  be  remembered,  however,  that  atl  or  a  part  uf 
the  ahore  lesioafl  may  be  ab^nt  in  the  bodies  of  drankards,  and, 
funbennof^  that  the  same  lesions  may  be  dae  to  other  canaeB. 


CHLOROFORM. 


ill 


Chk«vfi>nu  may  cause  death  wb«?ii  it  is  taken  in  duid  form  mm 
the  fliomach  or  when  inhaled.  Death  from  swallowing  liiiuid  chlo- 
roform is  rare,  aud  ita  immediate  can^  is  usually  oncertain.  The 
post-mortem  changes  are  variable  ;  eoraetimes  there  are  no  lt^t»is. 
In  some  cases  there  is  simple  reddening  of  the  giu-tric  mutxtus  mem- 
brane ;  occasionally  there  is  acute  gastritis  or  ulceration  of  the  mu- 
cous membraoe.  The  odor  of  chloroform  may  or  may  not  be  eii- 
detit.  Discoloration  aad  eofteDing  of  the  mucous  membrane  of  tba 
pluir}-nx,  (esophagus,  ami  duodenum  hare  been  ob^rved.  Then 
may  be  general  venoos  congesitiun ;  the  heart  may  be  Sabby.  Bob- 
Uw  of  gas  have  been  frequently  geen  in  the  blood,  but  this  is  sot 
characteiistic  Death  from  inhalation  of  cblor<iform  is  a  not  infr^ 
qtieot  accident  in  surgical  practice.  After  death  from  inhalatioa 
the  results  of  the  examination  are  usually  quite  negative. 

ETHER. 

The  inhalation  of  ether  occasionally  causes  death.  The  post- 
mortem examination  is  negative.  The  ingestion  of  fluid  ether  may 
induce  inflammation  of  the  stomach.  The  odor  of  ether  may  be  per- 
ceptible if  the  autopsy  is  made  soon  after  death. 

CHLORAL    HYDRATK 

There  are  no  characteristic  post-mortem  appearances  after  death 
by  chloral.  Hyperemia  of  the  brain,  and  the  odor  of  the  drag,  have 
been  noticed. 

STRYCHNLA— NUX  VOMICA. 

The  post-mortem  appearances  after  poisoning  by  these  drugs  are 
not  characteristic  and  are  inconstant.  The  body  is  usually  relaxed 
at  the  time  of  death,  but  the  rigor  mortis  usually  comes  on  eariy  and 
remains  long.  There  may  be  congestion  of  the  brain  and  spinal 
cord,  and  sometimes  of  the  lungs  and  stomach. 
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DEATH  FROM  POISONIN'Q.  699 

COXIUM.  ACOXTTE.   BELLADOXSA.   LOBELU,    IXFLATA. 
DIGITALIS,  STRAMOXim. 

These  vegetable  poisons  are  administered  in  their  natural  form  ot 
leaves,  berrieft,  and  roots,  or  in  tinctures,  iofusioas,  and  extracts,  or 
in  the  form  of  their  active  alkaloid  principles. 

If  the  leaves,  berries,  or  seeds  are  given  they  may  be  detected  in 
the  contents  of  the  stomach  by  microscopical  examination.  Other- 
wise the  results  of  autopsies  are  not  characteristic. 

The  brain  and  its  membranes,  and  the  lungs,  may  be  ct^gesteil. 
The  stomach  may  present  patches  of  congestion,  indammation,  and 
extravasation,  or  its  entire  mucous  coat  ma.y  be  inflamed,  or  it  may 
appear  normaL 

Microscopical  examination  of  the  contents  of  the  alimentary'  canal 
may  reveal  characteristic  seeds  or  fragments  of  leaves.' 

CARBOXIC  OXIDE. 

This  is  one  of  the  gases  formed  in  the  burning  of  charcotU.  and 
forms  one  of  the  ingredients  of  illimiinating  gas.  The  most  chanuv 
terisdc  post-mortem  appearance  is  the  cherry-red  color  of  the  blooil. 
and  o£  the  tissues  and  ^iscera  which  contain  blood.  The  pni«eDoe  ot 
carbonic  acid  in  the  gas  may  obscure  the  bright  red  of  the  carbonic 
oxide  by  the  dark  color  which  it  induces  in  the  blood. 

CARBOXIC  ACID. 

The  lesions  are  essentially  those  of  asphyxia,  but  the  brain  is  said 
"to  be  more  frequently  congested  than  in  asphyxia  by  simple  obstruc- 
tion of  respiration. 

For  a  more  det&iled  coDsideretion  of  poisoDi.  Ikcir  effects,  modes  of  detection, 
«tc.,  consult  Taylur  on  Palsooa ;  Matchka't  "  Ilaudbuch  Acr  gi-rifblliclicn  Mnlii'ia." 
Bd.  H,;  Woodmnimnd  Tidy,  "Forensic  Medicine."  H'onii/fjr'i  ''.Micto-cliCDilslif  of 
PoIsodb"  contains  a  series  of  good  pistes  of  the  micnxcoplcal  appearsnc*  of  vmriuus 
forms  of  crj'Stiils  of  poiaonoua  Bubst&nces. 

Letter't  "  Atlas  der  gerichtlichen  Metllcln  "  contains  a  series  of  fine  mloml  plait<* 
ahoving  the  appearance  of  the  stomach  after  the  ai'iloa  of  various  ]M>isi>us.  The 
amail  work  of  Ouy  nnd  PerrUroTi  "Forensic  Uolicine"  contains  in  verr  i-omfiat-I 
and  reliable  form  much  infarmation  on  tlie  geoeral  snbjccts  treated  in  Ilw  foivgiiin); 
aectioD. 


'Consult  Qit]/and  F<errier,  "  Forensic  Mcdiclae,"  p.  SH. 
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Abbe's  coodeiuer,  use  of,  iu  eiamiDiDg 

bdcteria.  138 
Abdomiaal  cariij.  examinftlion  of,    in 
adults.  27 
(.aritv.    examination    or,   in 

cbildreD,  44 
cavitv,  methods  of  opcDio::, 

18 
cavity,  BCTum  id,  as  a  result 
of  post-mortem  changes,  19 
orno:  postmortem  changes 

id.  IB 
pregnancy.  *I4 
Abscetiics,  formuiioa  of,  in  ioflaniinatioi), 

92 
Atariifi  scHbiei.  116 
Acbiirioti  ^chODleinil,  14S 
Acid,  nirbotic,  poisoDiDg,  lesioos  of,  697 
carbonic,  poisoning,  lesions  of,  699 
chromic,    use  of,   in  decalcifying 

tissues.  47 
hydrochloric,     poisoning,     lesions 

of,  690 
hydrocyanic,  poisoning,  lesions  of, 

im 

nitric,  poisoning,  lesions  of.  6S9 
nitric,  use  of,  in   decalcifying  tis- 
sues. 41 
osmic.  use  of.  in  preserving  tissues, 

4s 
oxalic,  poisoning.  Icnions  of,  6B0 
picric,  use  of.  in  decalcifying,  47 
sulphuric,  poisoning,    lt«lous  of, 

888 
tartaric,  poisoning,  lesions  of.  690 

Aconite  poisoning.  lesions  of,  600 

Acrania.  315 

Aclinimivces,  206 

Addison  s  disciise.  lesions  of.  674 

Adenoma,  general  consideration  of,  363 

Adrenals.  29.  .'U1 

Agiir.  use  of,  in  cultivating  bacteria,  136 

Ague  dike.  523 

Aguillula.  116 

Air.  presence  of.  Iu  blood,  air  emboli,  TO 

Alcohol  poisoning,  lesions  of,  6D7 

use  of.  In  pieserriDg  tissues,  4'' 

Alimenlary  canal.  141 

Aloes  poisoning,  lesions  of,  69S 

AWeolar  sarcoma,  248 
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Ammonia  poisoning,  lesions  of.  601 
AniaeliB  coli,  occurrence  of.  In  dvsentery, 

103 
Amyelia,  330 
Amyloid  degenemtion,  80 

degeneration,  methods  of  stain- 
ing tissues  in.  81 
Anxmia,  clumges  of  blood  in.  64,  6& 

changes  of  marrow  cells  In,  6S1 
effects  of.  on  tissues  and  organs, 

57 
pernicious.  673 
Anencephalia.  315 
Aneurism,  cirsoid.  419 

dissecting,  430 
false.  423 

miliary,  of  brain,  804 
of  the  aorU.  491 
of  the  blood  vessels.  421 
of  tile  coronary  arteries,  4S1 
oflliehcun,  411 
of  the  liL-arl  valves,  410 
of  the  pulmonary  arteries,  431 
spurious,  428 
varicose,  424 
.\neurismHl  varix.  434 
Angina,  bacteri:i  In.  161 
Anglomata.  general  characters  of.  2i'i8 
.\ngio-suri-oma.  24T 
Anhydrujinia,  6'< 

Anilin  colore,  uses  of,  in  stainliig  bac- 
teria, 13^ 
A nllln -gentian- violet   solution,     formula 

for.  IW 
AnkyloHloitiura  duodenale,  477 
Anthrax,  167 

bw:illi,  168 
Anus,  atresia  of,  464 
Aoriu,  exHiTiIniillon  of  arch  of,  bi'forc  i* 
nioval  from  body.  23 
aneurism  of.  421 
atheroma  of.  419 
malfonnutlons  of,  SSi'V 
Bt«ni>sis  of,  422 
Aiwplcctlc  clots,  methods  of  exaiiitnlog, 

L3 
Apoplexy  of  brain,  304 

placental,  615 
Appendix  vermitormie.  474 
Arachnoid,  nature  of,  3tH 
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ARUbfaat.  3» 

Anenk  paltoaiag.  kafams  nl.  493 
Arteries,  uwarHn  of.  418 

stbeniaK  of,  4tf 

dilatnioB  of.  41» 

iBflamBuiloa  of  (iwAneiiii^. 
414 

rapbuv  of .  f2S 

Meaorftof.  423 

•ChTOBLI  of.  417 

tumors  of,  4S4 
woandaof.  <Sft 
Anerio-sderorit,  414 
ArtiTitis,  Bcnte.  414 
cbrooic.  414 
lubetcQltr.  419 
Anhritii.  656 
Anhmwdt.  lis 
AkkA  hoBbrfeaides.  lU,  477 
mariliiH.  Ill 
mj<Ul.  Ill 
AacUci,  Lubercolv.  4S3 
Ajkuk  dkotos.  SM 
AaMKlDas.  14i 
AapfaTxlk.  088 
Atute,  looomator,  l>7 
AictoetMJi.  aSB 
Athetoflu,  41B 
Anopliia  rauKulorum  lipomMn— ,  SAT 

BmHU.  cfcain  fornu  of,  143 
oi^or-fomtog.  143 
enrred  fofSHof.  143 
moblHty  of.  143 
p&tbogeiuc.  143 
nprapbjDc.  143 
BadDoi.  142 

adili  lactid,  143 

anthracis,  lff7 

ctaolers  AdaticE,  210 

coli  canunuob.  143.  ISS,  SOS 

dipbtheris.  196,  300 

leprte.  183 

mallei.  138 

of  nulignant  (Edema,  304 

pdeumooue.  304 

prodigiosus,  143 

Pfocyaniu.  143.  152 

pyogenes  fortkliia,  1S3 

pyogenes  soli.  ISS 

rbUMHCleromMis,  186 

tetani,  301 

tuberculosis,  175 

tuberculosis.  tctatiOD  of,  to  sui>- 
puntioD.  153 

typhosus,  105.  1B7 

tfphosua.   relatioD  of,   lo  sup- 
puratioa.  132 
Bacteria,  II 0 

action  of  dbinfecUDIs  od,  131 

aerobic,  133 

agar  as  culture  nu^um  for.  136 

artificial  cultiTatioD  of.  131 

aaa  cause  of  tumon,  339 
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ns 
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BivwuB  Biovenent  tn,  141 

aiMBletif.  in 

chemotaits  in.  131,  ISi 

Cilia  of.  lai 

■  ^■iiliiw  iif.  ITI 

eahlTMlMor,  IM 

fllifora,  142 

grhti"    BUtrienl  m  culnuv  n^ 

dhm  for.  ISS 
Ormm's  mctbod  for  ^MBJng.  IG 
.      iiAacDce    of  disufeclMBts  ok. 

Itl 
latataKx  of  lanpentme  on.  l!t 
■Ahadaof  ■twbiu.  IW 
makm^ailtamSMlot.  IK 
node  o(  coDeetiag  apecimeu  to 

be  exaa^Med  for.  I3V 
morpbolacT  and  dIitiMoct  at, 

iit-isa 

pvaritic.  140 

patbogetiic.  143,  144 

plale  cuttarea  of.  196 

MBWoea  a*  culture  Eaedlam  for, 

^Mriaof.  ISS 

patnteetloa    depettdenl    apoa. 

US 
pf4^enlc.I49 

TttalKHHof.  to  fli-iraw-.  m,  1ST 
iwLAapcd.  142 
■onpfarUc  143. 144 
i^enidal.  140.141 
•pinU-abaped.  144 
spores  of.  130 
stainiDi:.  130. 131 
loOgliri  rolonies  of.  131 

Bacterial  diKases.  hereditai;  predispod- 
ticNi  to,  05 
diseases,  condition*  influeuriug 

occur  rcDce  of,  137 
disease*,  imrounitj  in.  198 
origin  of  diwaae,  proofs  of,  M 
toxins.  I3S 

Balanitis,  6. '4 

Balantidium  coli.  103 

Beef  tea  as  culture  medium  for  bacteria, 
136 

Belladonna  poisoning,  ksioos  of,  899 

Bile  duct,  examination   of,  at   antopaea, 
32 

Biliary  passages,  lesions  of.  514 
passages,  calculi  of.  616 
passages,  to  mois  of.  518 

Bladder,  gall,  bacteria  in,  56B 
gall,  lesiMU  of.  514 
urinarr,  cakuli  in.  569 
urinaiy.  In  cfaildrm.  45 
urinarr,  crsts  of.  SAB 
urinary,  dilatation  of.  564 
urinary,  dJTerticnla  of.  561 
urinaty.  examinatiMi  of.  31. 35 
urinary,  foreign  bodies  in,  5M 
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Carbolic  acid  pofeoQing,  tetlons  of,  691 

Carbonic  ucld  poisoning,  699 
oxide  poisoning,  BW 

C&rbuncle.  167 

CarciDoma,  Wi 

colloid,  274 
cylludrlcul-celled,  2TS 
durum.  973 
abro-,  278 
Bat  celled.  309 
torms  of.  269 
gland-celled.  378 
medullary.  274 
mel  anodes.  219 
molle,  874 
iDTXoinatodes.  275 
t«iangiectoidi.-8,  274 

Cartes  of  booe.  647 

Camoy'i  solution  for  fresh  tissues,  46 

Casts,  preservation  of,  5U 

Ceil  division,  73 

CelloidiD  fur  embedding,  30 

CepbalhEcmaloma,  4J 

Cephalucelu,  316 

CercomoDoa  Intestinulis,  105 

Cesioda.  106 

Chancre.  186 

Cbarbou,  167 

Charcot's  crystals,  651 

Cheeks,  lesions  of,  441 

Cheesy  degeneration,  77 

ChemolaiiB,  122,  126 

Children,  new-born,  autopsies  on,  88 

new-bom.    changes  in.  imme- 
diately following  binh.  40 
new  born.  intiTnalexiimination 
of,  41 

rlilonil  byiirate  poisimiiifr,  lesions  of,  69M 
hydnilii.    preserving    action     ini 
tissues.  'i'6 

Clikimrfirin  poismiing.  lesions  of.  69S 

pri-serviiig  ;i('tion  on  tissues. 
.'i:t 

Clilorouiii.  249 

CliUirosis.  673 

ClioliTii  Asiatic;!,  bacleriii  iif,  2llB 
Asinlica,  lesions  of,  200 

Cliolcsteiitonia,  liSO 

Cboleslcrin  crvstals  1u   liriiiu   softening, 
801 
crystiils   in    fatly   degenera- 
iion,  7!l 

Chondroma,  ^-'il 

Choroid  pieitui!.  lesions  nf,  2U.i 

Chroznic  aciil  for  decuioifylng.  47 

acid  mixture  fur  hardening  tis- 
sues. 50.  53 

(^icatrit'isl  tissue.  07 

Cirrhosis  of  tlie  liver.  5U;( 

Cirsoid  aneurism.  419 

("litoris,  malformations  of.  574 

CUiacs  in  intestine.  46'd 

Clots,  iipoplectic,  in  liniin,  304 
heart,  411 

Cloudy  swelling.  78.  87 


Coagulation  necrosis,  76 

Cocci,  140,  141.  142 

Cocddium  ovifonne,  104 

Oehnheim'*  theory   of  embiyonal   origin 

of  tumors,  £29 
Colchkum  poisoning,  lesions  of.  695 
Colitii,  amcebic.  478 

catarrtial.  acute,  468 
catarrhal,  chronic,  474 
croupous.  471 
follicular,  472 
nodular.  478 
Colloid  carcinoma,  274 

degeneration,  88 
Colof^nth  poisoning,  lesions  of,  696 
Colon  bacilltu,  205 
Comma  bacillus,  SIO 
Condylomata,  syphilitic,  of  penis.  624 
Byphilitic.  of  vulva,  578 
Conium  poisoning,  lesions  of,  699 
Consumption,  S79 
ConlaglouB  diseases,  148 
CoDtagium.  148 

Contusiona,  aute-morteni   and   post-mor- 
tem, 7 
Cooling  of  tha  body,  postmortem,  6 
Copper  poisoning,  leuons  of,  695 
Cord,  spioal,  317 
Corpora  aliena  artlculorum,  660 

amylacea,  81,  299 
Corrosive  sublimate  poisoning,  lesions  of. 
694 
■a  hardening  agent, 
49 
Cowper's  glands,  634 
Craniotabes.  649 

Cnitoo  nil  poisoning,  lesions  of,  OO.*! 
Croupous  inflammation,  160 
Cryptorchisnius,  626 
Crypt'igenctic  pyiemia,  158 
Cutis  anscrinu.  6k6 
Cyanide  of  potassium  piiis^'nitig,  U-ii'in« 

of.  69l! 
Cyclopia,  31!i 
Cylindroma,  248.  264 
CyslicercuH  cellulom-.  100.  10T,  477 

t*ni^u  mediofiinelhit^e,  108 
Cj-stin  calculi.  570 
I'ystitis,  catarrhal.  566 
croupous,  587 
tubercular,  567 
gangrenous,  56T 
Cystocele,  565,  577 
Cyslo-sarcoma,  24B 
Cysts,  classification  of.  233 
cerebellar,  814 
echinococcus,  109 
multilocular,  of  ovary,  GltTi 
of  ovary,  610 
of  parovarium,  Gil 
preservation  of,  for  nuiseums,  53 
CKmyruki'i  solution,  68 

Death,  causes  of.  3 
Decakitlcation  of  bone,  47 
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Decomp<Mltl[ra,  post-mortem,  6 
Degeneration,  acute,  77,  87 
amjloid,  80 
calcareouB,  85 
clicesj,  77 
colloid.  83 
fattj-,  78 
giycoeen,  83 
granmar,  77,  87 
bfallD,  84 
iardaceous,  80 
mucous,  83 

parcnclifinatoug,  77,  87 
wfliy,  80 
Degenerations,  eccondaiy,  in  the  ncrToiis 

■yslem.  808,  320 
Ddafi^'t  osmic  acid  miitura,  49 
Dermoid  cyats,  334,  810 
Diabetes.  679 

Dinpedesis,  liffimorrhage  by,  58 
in  inflammalion,  90 
Digltaiis  poisoning,  lesions  of,  899 
DIplitheria,  198 

pacumonia  in,  870 
pyogenic  cocci  in,  aOO 
Diphtberittc  iHLcillus.  pseudo  ,  aoO 
DiplococcuB  lanceolatus.  102 

ialrncelluiaria  raeniegiiidis, 

156 
pncumonisof  FraDkcl,  162, 

839 
reialionsof,  to  suppuration, 
1153 
Didnrectants,  action  of,  on  bacteria,  121 
Distomalticmittobium.  100 
bepaticum,  100 
lanceolatum,  108 
Binense.  106 
DochmiuB  duodcnalis,  118 
Drowning,  lesions  of,  685 
DrytdeUc't  corpuscles,  607 
Duodenum,  examination  of,  SI 

ulcers  of ,  468 
Dura  mater,   examination    post-murtera 
of,  10 
mater,  boimorrliase  of,  379 
mater,  iaiiammation  of,  SSU 
mater,  tliromluais  of  loDgitudiniil 

sinuses  of.  280 
mater,  tumors  of,  383 
malor  spinalis,    in  Ham  mat  ion    of 

(see  Pacliy meningitis},  317 
mater  apiualis,  parasites  of.  318 
mntur  spinalis,  tumors  of,  3Im 
Dyscrosia  of  tumors,  337 
Dysenieiy,  468,  473 
DyameDorrhisa  membranitcea,  -ISO 

Ecchondroscs,  353 

Ecciiymoscs  of  sltin.  poBt-uiorteiii,  7 

nature  of,  5s 
Ecbinocuceus,  108 

cysts,  preservation  of.  fur 

museums,  53 
exogena,  110 


Ecliinococcus,  mult  11  ocularis,  110,  513 

scoleciparieng,  110 
BhHieh'M  solution  for  blood  staining,  69 
Elaterlum  polsoaing,  lesions  of,  695 
Electricity,  death  from,  083 
ElopbootlMla,  480 

of  Tutva,  576 
Embedding,  50 
Emboli,  fat,  70 

Infectious,  B3 
Embolic  infarctioDB,  most  frcqueut  seat 

of,  83 
Embolism,  effects  and  occurrence  of,  61 
Embryoni^  layers,  231 

origin  of  tumors,  Coliiiiieim's 
liypothesi!>of.  S3U 
Emigration  of  white  blood  ceils.  89 
Emphysema  of  lungs.  SoB 
Empyema,  pneumococci  in,  183 
Encephalitis,  808 

in  new-bom,  811 
Eoccpbalocele.  816 
Enceplialoid  cancer,  374 
Endarteritis,  414 

Endarterv-  (see  'reriuiuul  artery),  61 
EndocarditiB,  acute.  405 

Iniclerllic,  406 
clirouic.  408 
malignant,  408 
tiivcotic.  406 
tubercular.  409 
ul(«rative,  409 
Endocardium,  sirueture  of,  404 

discol orations  of,  34 
futty  degenemCion  of,  403 
inSiimmatlon  of,  4(U 
Endometritis,  acute  catarrhal,  S85 
chronic  cittarrlial,  583 
croupous.  ti88 
puerperal,  689 
svphilitic,  589 
tubercular.  588 
Endoplilcbitis.  4-^6 
Endothelioma,    general    characiers    and 

situation  of,  349 
Endothelium  of   periioucum.  etc..  em- 
bryonal origin  of,  206 
vascular    changes    In,    In 
syi'hilis.  I>I4 
Enosloscs,  05:{ 

Euleritis,  catarrh al.  acute.  406 
catiirrliul,  clironic,  40T 
crou]iou9.  407 
Buppuraiive.  407 
Eosin,  use  of.  in  stainiiik!  tissuf-,  •''! 
Eoslnophile  Icucocyres.  65 
Ependyma,  cysts  of.  399 

lullam  mat  Ions  of  (>ei-  E|H>n- 

dvmitis),  398 
liarasilcs  of,  39U 
tulKn-li'S  of,  293 
tumors  of.  398 
Epcndymiiis,  398 
Epiblast,  333 
Epididymitis,  acuic.  63^ 
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InflodimatioD.  "Icer.iHvi?,  89 

iDflammalory  ftTtr  (see  Pjttmia),  157 

liiflueuza,  2U2 

lafuaoria,  105 

Injectiou,  interslitial.  50 

lujurie/i,  post.*mortem,  7 

lusolslioD,  end 
L   Intestines,  appearances  in,  at  auUipaiea. 
I  30 

^k  atresia  of,  4&4 

^1  bucleriii  in,  478 

^^^  uultivuric  lividities  ia,  30 

^^^H  cloacfe  of.  463 

^^^^^^       coucrctions  in,  477 
^^^^^       diTarliuul*  al,  46X 
IncMocndoB  of ,  4M 

Urge,  influnoutfan  ot,  468 

Mou  of  Irmidi  DOdn  or 
gUnds  of,  417 

maUorniAttana  of,  i68 

pwmaitM  of,  477 

preMTTatkHi  of,  81 

removal  of,  80 

ruptnra  of.  4M 

amkU,  Infiaminatkiii  of  (see 
EoieritU),  4M 

■null,  ulcen  ot,  4S8 

tnuupoaltloD  of,  4M 

tomon  of  47S 

wDOodi  of,  4H 
InttwaiiaUciilBr  fltnoma,  889 
loUutuMeption  ot  InlMttoe,  46S 
lick  Inaact,  118 

Jalap  poisoning,  lesions  of.  6B5 

Joints,  iuflammalion  of  (see  Arthritia),  656 

loose  bodies  in,  SflO 

tumors  of,  659 

Karyokinesia,  78 

Earyomltosis,  73 

Kldnej,  abscess,  SSS 

Briglii's  disease  of,  forms,  544 

calculi  of,  5Q1 

changes  ia  position  of.  613 

congestion  of,  acute.  .'i44 

coiii|estion  of,  chronic,  531 

cystic,  S59 

degeneratiou  of,  acute,  544 

degeneration  of.  amyloid,  555 

degeneration  of,  chroni';.  551 

de generation,   parenchymatous, 

044.551 
degeneration  of,  waxy,  555 
embolism  ot,  557 
hydronephrosis,  55S 
iu&ammation  of  (see  Nephritis), 

646 
infiammatlon,  acule  diffuse.  649 
Inflammation,  exudative,  546 
inflftramation,  suppurative,  555 
malformations  of,  543 
method  of  preservation  of,  28 
parasites  of,  663 
Lhromboeis  of,  6S7 


Kidney,  tumors  nf.  581 

Eoch's  nietliiid  of  lincterial  culture,  134 

Laiij/'i  solution,  40 

LardikceouE  degeneration.  80 

Larj-ngitis,  338 

Larynx,  cysM  of,  330  .  ^ 

inflammation  of  (seu  LniTDeiliSX 
33S 

ninl formations  of.  330 

preservation    and    removal    of. 
mt'iliQil.  -26 

tumoni  of  I  330 
Lead  poisoning,  lesions  of.  6M^ 
iMoajf-onm,  Hi  -     ^  '*''' 

Lei»«,188 
Lqwon,  188 
Laptot&iis  bnocalb,  148 
LeooocTtet,  85 
LMtco^tbssib.  88, 878 
LBDcot^totla,  88 
LeiiaomaineB.  188 
IieuknmU,  66, 6S1,  67S 
pamdo-.  sn 
lighUilaic,  death  from,  888 
UpRmla,  68 
Upoma,  861 

Upomatoaia  of  heart,  408 
L^441 

UTBr,BbMMiOf.l»0 

abicaM  of,  amabtc,  SOI 

abtc«n,.metaMatIc  001 

ibMoM.  prnalc  Ml 

•mrlold,  488 

aotemia  ot,  490 

artery,  hepatic,  lesions  of,  493 

atrophy  of,  494 

atrophy  of,  acute  yellow,  499 

bronze,  498 

changes  in  p'lsilion,  489 

cirrhosis  ot.  503 

cloudy  sneiline  in,  404 

congestion  of,  491 

degeneration  of,  acute.  494 

degeneration  of,  amyloid.  49S 

degeneration  of,  fatty,  496 

degeneration,  parenchymatous.  494 

degeneration  ot.  waxy,  496 

displacements  of,  400 

fatty  intlltration  of,  495 

gummata  of.  507 

liiemoirhnge  of,  403 

hypenemia  of,  400 

inflammation    of    (see    Ilcpatitts), 

500 
lymphatic  tissue,  hyperplasia  of, 

600 
malformations  of,  480 
nutmeg,  401 
parasites  of,  613 
pigmentation  of,  498 
rupture  of,  403 
size  and  weight  of,  33 
tumors  ot,  509 
veins  of,  402 
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Uver,  wax  J,  496 

TCOUDde  of.  403 
LlTlditj,  cadaveric.  4 
Lobelia  poisoning,  lesions  of,  699 
Locomotor  Btuxia,  327 
Ldffler't  blue  solution,  133 
Louse.  116 

Lungs,  atelectasis  of.  358 
congestion  of,  354 
empiijseina  of,  S5S 
gatigrcoe  of,  358 
hn^morrliage.  SSH 
iafurciiona  of.  355 
inSammation  of  (Hee  Pneumonia), 

forms.  359 
iDtlainmatioD  of,  syphilitic,  SCO 
iQQainmation       of.      tubercular, 

873 
injuries  of,  354 
miilfarmationa  of,  354 
(cdeuia  of,  354 
parasites 'if,  389 
perforatious  of,  334 
preservation  of,  25 
remoTiil  of,  24 
tniplure  of.  233 
tumors  of,  3M7 
Lupus,  ItJO 

follicles,  431 
LpnpU  glauds  (see  Lymph  nodes),  430 
nodes,  300 

nodes,  otropliy  of.  438 
uoiles,  ilegeaerntlon  of,  amvlold, 

438 
nodes,  it  (.'generation  of,  lijalin, 

438 
nodes,  liyperplaaia  of,  439 
nodes,  intiammalioii  of,  4:t1 
nodes.  inHammatioD  of,  cbrunic, 

433 
nodes,  intlammatioti  of,  sypliiti- 

tic,  437 
nodes.  InllnmmAtion  of,  tubercu- 
lar. -i;«s 
nodes.  iuDammat ion. with  cbcesr 

dei;eBcration  of.  43.') 
nodes,  iiilcatinal.  lesions  of,  102 
noilcs.  parasites  of.  440 
noilca,  ])lgmenlation  of,  434 
Doilcs.  tumors  of,  440 
nodules,  431 
vessels.  4i» 

vessels,  inltammation  of,  429 
vessels,  inllanimation  of.  svpiiill- 

tic.  4:J0 
vessels,  inllamniation  of,  tubercu- 
lar, 429 
vessels,  tumors  of,  430 
Lympbangleclasls,  430 
Lymphangioma,  259.  430 
Lympliani-itls,  429,  iW 
Lymphatic  tissue.  430 
Lymphoeyies.  65 
Lymphoma,  439 
Lympbo-sarcoina.  245 


Macrocyles,  64 
HacrogloBsia.  430 
Malarial  fevers,  221 
Malignant  ccdema,  204 
pustule,  167 
HamnM,  female,  cysia  of,  619 

female,  hemorrhage  of,  616 
female.    Inflammation   nt    (sec 

Mastitis).  616 
female,  malformations  of,  616 
female,  tumors  of,  619 
male,  lesions  of,  634 
Mastitis,  616-619 
Measles.  217 
'■  Measly  pork."  107 
Mediastinum,  general  character  of.  389 
inflammations  of,  889 
tumon  of,  390 
Melansmia.  67 
Meluno-carcinoma,  216 

sarcoma,  !^45 
Meningitis,  acute,  286 

acute  ccrebro-spinal,  155 
clironic.  290 
exudatlie,  287 
syphllllic,  294 
tuliercnlar,  2ul 
MerlsmDpe<lia.  141 
Metaplasia.  74 

Methyl  blue  stain  for  bacteria,  130 
violet  stain  lor  anivlold.  Vl 
Metritis,  589 
Micm'ephalia.  816 
Micrococci.  140 
Micrococcus  gonorrho'ie,   16^> 
luteua,  141 
tciragenus,  152 
urcie.  142 
Microcytes.  64 

Microscope  for  studying  buclcriii,  i:t:i 
Microaporon  furfur,  146 
Microorganisms,  110 
Microtomes.  4t) 
Miliary  tubercles,  173 
Milk  as  culture   nie<lluin   for    bacteria. 

136 
Mitosis.  72 
Moles,  hydatid,  610 
Molliisc'iim  pontagiosum,  104 
AIorbUM  maculosus.  676 
Moulds,  119.147 

Mouth,  inflammntion  of  (see  Stnm.'itiiis), 
442 
gangrene  of.  443 
malformations  of.  441 
tumors  uf.  443 
Mucous  degeneration,  82 

jxjl^vp,  241 
MiiUer't  fluid,  formula  anil  um's.  47 
Mumns.  535 
Muiclc,  atrophy,  simple,  064 

atrophy,  progreaslvc.  6fi4 
liegeneraliim  of  fattv.  6'17 
degeneration  of  hyalln,  667 
hiem(»Thagc  of,  061 
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Pleurisy  with  fibrin,  841 

vi'ilh  fibrin,  aerum,  nod  pus,  MS 
Plcuritia  (gee  Pleurisy),  34G 
Pneuniococcua  of  Frankel.  152,  156,  162. 
163.  3B2 
of  Fritdldndtr,  204 
Paeumonla,  acute  lobar.  UfiS 

HCUte  lobar,  with  new  con- 
nect ivc  tiasue,  302 
bnincbo-,  864 
ciktarrhal.  364 
complicating,  369 
forms  of,  359 
inlcrslitial.STa 
lobar,  359 
lobular,  S64 
of  heart  disease,  370 
second  ary,  360 
syphilitic,  8tJ6 
tubercular.  3T3 
Pacumotoiin,  IK8 
Polkilocytes,  84 

Poisoning,  leslooa  of,  ljy  aconite,  699 
leeioiis  of,  by  alcohol.  697 
lesionR  of.  by  atocs,  69.^ 
lesions  of.  by  ummonza,  691 
lesions  of.  by  amcnic,  092 
lesions  of,  by  belladonna.  699 
lesiiin.s  of,  by  cantharides,  690 
lesiciiii  of,  by  carlKjlic  acid, 

697 
lesions  of.  by  carbonic  acid, 

699 
lesions  of,  by  carbonic  oxidi', 

099 
lesinns  of,  bv  phiimii  bvdritf, 

61IS 
lesions  of.  by  cliloriiforni,  fiii'- 
lesiiiiK  of.  by  eolcbicura,  Bil."i 
lesions  of,  l)y  colncyiitb,  (IS.'i 
ie.-.ioTi3  of,  by  ciiiiiiim,  tiafl 
If.sioiis  of.  Iiy  cop|"'r.  695 
li'sioiis  of.  liv  corro'-ive  subli- 
mate, r.'.l4 ' 
lesions  i]f,  by  tn>loii  oil,  Gll.i 
le-icniii  of,  liy  eyiinide  of  po- 
tassium, <i',li! 
lesions  of.  iiy  digilnlis,  C99 
li'siiins  of,  by  elFiteiium,  OS.") 
Ii'sioiis  of .  l>y  (.'llicr,  69S 
lesions  of,  by  fungi,  690 
lesions  of,  by  !;;inilioge.  61l?i 
lesions  of.  by  hellebore,  fi9."i 
lesions  of.    bv    hydrochloric 

add,  69(1 
le.-iions    c)t,    bv    bydrocvanii- 

iieid,  890 
lesiou.s  of,  by  jaUip.  Hfl.'i 
lesions  of.  Iiy  lead.  694 
U'sions  of,  by  lobcliii.  099 
li'sions  of,  by  nitric  acid,  0«9 
lesions  of,  by  nitrobenzole,  696 
legions    of.  bv    nux   vomiia, 

098 
lesions  of,  by  ojiium,  0911 


Poisoning,  lesions  of,  by  oxalic  acid,  660 
lesions  of,  by  phosphorus, 691 
lesions  of,  by  potash,  691 
lesions  of,   oy  potassium  ni- 
trate, 691 
lesions     of.    bj     potassium 

cyanide.  606 
lesions  of.  by  saTin,  605 
lesions  of.  by  acammony,  69S 
lesions  of,  by  soda.  691 
teslonaof,  byatramonium,  609 
lesions  of,  by  strychnine,  899 
lesions  of,  by  sulpliuric  add, 

6Se 
lesions  of,  by  tartar  emetic, 

60S 
lesions  of,  by  tartaric  acid,  890 
lesions  of.  by  turpentine,  805 
lesions  of.  by  vegetable  irri- 
tants, 605 
lesions  of,  b7  vcratria,  605 
removal     of     intestines   and 
stomach  in  cases  of,  37 
Poliomyelitis.  824 
Polyp,  murous,  241 
Porencephalia.  808 
Portal  vein,  lesions  of,  40S 
Post-mortem  changes  in  abdominal  or- 
gans, 19 
cooling  of  the  body,  6 
decomposition,  5 
discoloration,  5 
en  ami  nation    In    suspected 

poisoning,  37 
examination,    exlernnl    in- 

sped  ion  in,  4 
exriininiition,   bi1ern;il     i'\. 

amiuiilioii  in,  9 
cxamiiiaiion,    obsorvatirai> 

on  idi'ulity  in.  4 
exani^n-idun,     rcaFo;i-    for 

making.  3 
fractures,  8 
injuries,  8 

pulrcfaclive  chiiiigc<  4,  ~i 
rigidity  or  rigor  nir>rii-.  li 
wounds.  8 
Piptusb  ]i'iisiniing,  lesions  of,  691 
I'lii^issiuui  cv^mide  poisoning,  Icsimis  uf, 
090 
uilnitt  poisi'uing,    h'sioiin    <if. 
1191 
I'ljlato  as  cullure  iiiciiiimi   for  bacliTii, 

i;(.i 
I'redispusiriim  lo  infcrlimi^  dise:isi,-,  \'i~ 
I'rcgnuncy,  extra-uierine,  0];l 
i'reserviilion   of   specimens,  mellii"ls,  40, 

.^34 
Proglottides  of  lii]iewi>riii,  IW 
l'ro=late,  atrophy  of,  6l(:i 
eukuli  in.  634 
cysls,  0:(4 

liypcrirophy  of,  6:S3 
tntlammatirm  of.  03M 
jiiirasiles  in.  634 
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Practate.  tnuion  of.  63:1 
Proteoa  Tnlpris,  143 
ProCozcM,  lOS 

netliods  of  Budj',  lOS 
FMnunodtA,  H8.  2S$ 
PieodixUpbtlicndc  tMcOlai.  ^00 

hermaphrodidMiL.  K3 

leaknnift,  43>,  ST' 
noTCNpermw.  104 

Pncrpenl  ferer.  IM 
Pontun  hamorrtiuicm.  <7< 
PiuaIIa,9B 

PatretirCtiMi.  Iwcteru  is,  122 
PrKmift,  tSi 
I^elo-nephritis.  -VH.  V.« 
Exogenic  bacterji,  I-li«,  379 
I^omlpiu,  ill 

aepcieamiia  tTT 

[»eaniathorax,  ^"i 

IUchIti«,  U7 
Ruiula..ua 
Ray  fungTis.  SOT 
Rectum.  I«*iocia  of.  47-1 
ReEeoentina.  71.  73 
Reb^aing  [cTer,  213 
RfspirUory  lystem.  336 
RhatnlomyoDM.  254 
RhabdoimDa stroDi^loide*,  IIC 
Rheiia.  tuemorrhaire  hiy,  -j? 
Rhinoiclenima,  llt^ 
RickeU.  847 
Rigor  mortis,  8 

SkCcbuTimyces.  li'i 

Safntnin  tor  atuning  fmh  items'^,  4<I 

bAlUkry  gl&iuix,  533 

S;ilpSngilM.  «r2 

Saprophytic  barteru.  HO 

Sarctuit,  141.  142 

Sarooma,241 

aliens-.  21» 

iDKi'i-,  247 

■ysto-.  249 

KiulMlielUI,  249 

flbro-.  34:( 

giant  celled,  24) 

slio-.  245 

Ivmphri-,  245 

melaob-,  245 

rayelfrfd.  245 

myio.  24S 

fiiiea-.  24<t 

rr>uiiil<;el!e(l,24t 

^pfiullR(«lled,  2(3 
Sorcoptefi  boTnioi*.  IIIJ 
Savfo  poMonJDR,  loiionii  of.  M5 
Scammouy  pouoDinz.  Ie-i"fis  of,  BM 
Scartatian,  21S 
Scarlet  ferer,  214 
Scare,  duappearance  of,  in  -kin,  M 
ScbMomycctex,  110 
Scirrhoua  carcfooma,  373 


Sclecoaia,  multiple,  uf  conL  SM 
poHterior  spinal,  3S7 

Scolex  of  tapeworm.  IM 

Scolice*  of  edunocdcctu.  I0> 

SoHiMitua.  ST8 

Scrofula.  436 

Scrotum,  lesiraa  of,  6'2!i 

Scurry,  675 

SecciiHi  cutting,  50.  93 

Seminal  veaicws,  63S 

ScpUccmia,  137 

Septic  intoxicalion.  138 

Septico-pyKmiii.  1S7 

Sequestrum.  646 

Serum  in  indammation.  88,  W 

Small- po  I.  213 

Soda  poiaoniaf .  lesjons  of.  Wt 

Spermatocele,  627 

Spider  ixUa,  254 

Spina  bifida.  330 

Spinal  cord.  317 

cord,  cjsta  of,  :t23 

cord,  ilezeaeraiioa  of.  yray.  '•(£>> 

i:ord,  eiaminatioa  of.  17 

cunt,  irimmau  of.  3SS 

'.ord,  hiemiirrha^  of.  319 

C'ln).  fodammaiioe  of.  3£) 

cotd.  infliimmation  of,  irpiiiii' <■'. 

cord.iafliunmatton  af.tuiwrc':  -i.-, 

cord,  injuries  of.  319 
cnrd.  m^iltormalioni)  of.  £!■' 
conl,  membranesof.  -lit 
conl,  pi>sceriijr  scii-nw-  in,  -fi' 
cord.  piT^ervuti'in  of.  l"; 
curd.  sItw;-- of,  326 
riiTii.  syrinjiimyclti.  329 
I'linl,  tiimiirl'if.  ^-Si 

Spiral -Alia  pel  bui^tpna.  144 

.■ipiriliu.  [44 

Spirilliim  diolt-rp  AsiuCks.  2'.i) 

riibnim.  144 
ni^uln.  144 
scrpi-n!!.  141 
tyroi^nea,  142 
■■piro  tiBfleri^.  144 
Spif'icbarle  ilenlicola,  144 

Olienneten.  tI4 
pllcatilii,  144 
Spleen,  alMcemi.  523 

■□:r-miu  of.  520 
iaru['liy  of.  5-27 
Inbti  ria  in.  529 
congcTiiiD  of.  121 
dc^entratii'iii  of.  32> 
ilinpiaccmentt  of.  -^29 
lutmorrluit'i^  of.  520 
hyi>cncmiB  of.  ■•ii> 
infarction*  of.  521 
infliimmalLon   of   ■*!.■   Splenirb , 

5i3 
lciik*niic.  52B 
mul  forma  I  ions  of.  -V!9 
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oC  bMtonfamcte.  US 
■iBMtalo(.M,n 
•  4M 

«t 

[■■  iiiiiiTiii  ifclii|,i«  III.  453 

nlcCTi  of.  457.  4C0 
Stommtltc.  Dlcero-fneinbnaeuw,  442 
StocMtiUi,  444 

alceroM,  443 
(ttnnuniEam  pottonlng,  leaionaof,  S99 
Stnuisiikttoo.  6.  OM 
SCTcptococcf,  141 

to  uterine  phkbiUi,  590 
Streptococcnu  erynpeUtis,  153 

pSogeaea.    140.    151,   IMI, 
IW.  300 
Strongyltif  Kigu,  113 

Ii>nge*BgliiBtus,  113 
Struma,  A37 

Strycbnik  poUoniag.  lesoos  of.  BB8 
Sublimate,  corroaire.ia  Qztng  blood  celU. 

68 
Subllagual  gland.  liS.'i 
Hubmaiiltar;  gUod,  535 
Buffocatinn,  003 
auegtllatiou.  56 
Sulphuric   ttcid    poisoaing,    leaioos    of. 

eH8 

SuDslroke.  BSO 

Suprsreoal  capsules,  leaioos  of,  541 

Sypbilb,  184 

canzeaittil,  boae^in,  643 
Syphilitic  inaammation.  \>H 
Syringorayelia,  320 


«(frM(ki*ua. 


ThdtKK,  eaaataaliDa  at  arnu  of,  IS 
TktoBbo*.* 


Tknmbaa.n 

TbTBtti,  34D 
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'    lof.  44S 
■  of.  M4 

■nwibnUM.  tn,  tas,  is? 

Toiia.  It:.  IS7 

Tndiea,  isSinuaaliaD  o(.  SW 

mairirautioai  of.  336 

toinors  o[,  340 
Tntdieilil.  336 
Transudation,  57,  Sit 
Tramnatic  fever,  157 
Trenutoda,  106 
Trichioa  (piralis,  113. 471 
Trichomonas  Taginalis,  105 
Tricbopliytoa  tonsnTang,  146 
Tricocephalus  dispar,  118,477 
Tubercle  bacilli.  ITO 

badlli,  dead,  actkn  of.  176 

bacilli,  staining  of,  177 

grauula,  174 

tissue.  173 
Tubercles,  structure  and  form  of.  173 
Tubercular  inQammation,  173, 174 
Tuberculosis,  170 

acute  mfliaiT.  874 
clironic.  of  lungs,  377,  383 
subacute  milia^.  SIT 
Tamors,  bacteria   and    other  orgauiams 
in.  -ssa.  330 

cause  of,  328 

chHract«rB  of.  general.  334 

classiflcation  of,  231 

complci  nomenclature  of,  235 

epithelial.  261 

gronih.  mode  of.  335 

malignancy  of,  2S7 
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Tumon,  nwlutaBta  ot,  286 

mixed  forms  of,  3S3 

preaervatloD  of,  23S 

special  forniB  of,  S87 

teratoid.  288 
Turpentine  poisoning,  losiona  of,  695 
Tjpboid  fever,  baclUus  of,  19S 

fever,  lesiona  of,  18Q 
Typhna  fever,  218 

recurreas,  SI  8 

Urethra,  inflammatioa  of  (see  Vretliritfs), 
572 
molformationa  of.  570 
perforatioDS  of,  071 
prolapse  of.  5T1 
rupture  of,  671 
strictures  of ,  571 
tumors  of,  &78 
wounds  of.  571 
UTethrftia,  catarrhal,  572 
croupous.  578 
tuberciiiar,  573 
Urinary  apparatus,  543 
Uterine  mucous  membrane,   hTperpIasia 

of,  588 
Uterus,  cysts  of.  590 

degenerations  of,  591 
liien)at(N'«te  of,  5ij5 
lixmorrhage  of,  Stj-l 
berniie  of,  .584 
liypenemia  of.  584 
inaammalion  of  [see  Sletritls  and 

Endometritis).  585,  5»9 
Inversion  of.  688 
malformations  of.  580 
malpositions  of.  58S 
parasites  of.  599 
perforation  of,  581 
rupture  of,  584 
tumors  of,  591 
ulceration  of,  591 

Vagina,  cysts  of,  580 

dilatation  of.  S7T 
listulu!  of,  578 

Sangrcnc  of.  579 
ernia;  of,  577 
inllammaiion  of  (see  Vaginitis), 
S78,  579 


Vagina,  lenetlieninc  of,  577 

marformatKms  of,  677 
Dorrowtug  of.  577 
palBSiteB  of,  580 
prolapse  of,  577 
lumors  of,  579 
vrounds  of,  67** 
Vaglnltla.  578.  579 
Vascular  system.  892 
Veto  stones,  60,  425 
VelDB,  dilatation  of,  425 

inflammatioo    of  (see  Phlebitis), 

426 
parasites  in.  428 
phleboilths,  60,  435 
rupture  of,  426 
tumon  of,  428 
wounds  of,  426 
Voralria  poisoning,  lesions  of.  695 
Vermiform  appendix,  474 
Vulva,  cysts  of.  576 

haemorrhage  of,  574 
hypenemla  of.  674 
Indammation  of,  975 
lupus  of,  576 
mal  formations  of,  574 
noma  of,  575 
(Mlema  of,  575 
tumors  of,  576 

Wax  for  embeilding,  50 

Waxy  degeneration,  80 

Weigert't  hmxiMaxjMn  method  for  stain* 
ing  nerve  tissue,  834 
modiflcatioQ    of   Gr4im'i  meth- 
od. 182 

Whip  worm,  "8 

Worms,  100 

Wounds,  healing  of.  M 
post-mortem,  8 

Xanthin  calculi,  570 

Yeasti'.  119,  145.  147 
Yellow  fever.  i2« 

Zithl'i  solution  for  staining  bacteria,  177 
ZoOgicea  colonies  of  luu'teria,  120 
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